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Description 

RELD OF THE INVENTION 

6 This invention relates to novel heterocyclic amine derivatives having excellent activity of inhibiting acyh 
CoA:cholesterol acyltransferase (ACAT). 

BACKGROUND OF THE INVENTION 

10 As to effectiveness of heterocyclic amine derivatives (e.g. isocoumarin, isoquinolone, t>enzothiopyran , 
etc.) for the ttterapy of arteriosclerosis or for towering cholesterol in blood, no sufficient study has been 
conducted. 

The present invention is principally to provide novel heterocyclic amine derivatives having an excellent 
activity of inhibiting acyhGoA:cholesterol acyltransferase. controlling, in mammals. at)sorption of cholesterol 

16 from the intestinal tract and suppressing accumulation of cholesterol ester at the arterial wall thus being 
useful for the prophylaxis and therapy of hypercholesterolemia, atherosclerosis and various diseases 
caused by them (e.g. ischemic heart diseases such as cardiac infarction and cerebral blood vessel 
disorders such as cerebral infarction, apoplexy, etc.). The present invention is further to provide an 
industrially advantageous method of producing these novel compounds and also compositions or agents 

20 useful as medicines containing these novel compounds. 

SUMMARY OF THE INVENTION 

The present inventors conducted various studies on heterocyclic amine derivatives, and found that 
25 heterocyclic amine derivatives represented by the general formula (I). 



30 
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wherein a ring A and a ring B stand independentiy for an optionally substituted benzene ring. Z * stands for 
O or S or 



40 




stands for -CH2-. X stands for O, S or NR^ wherein R^ stands for hydrogen atom or an alkyi group, Y stands 
45 for NH, O or (CH2)n wherein n denotes 0 to 2, and R^ stands for an optionally substituted hydrocartx>n 
group, or their salts show strong action of inhibiting ACAT and are useful as a safe agent for lowering 
cholesterol in blood arKJ a therapeutic drug of arteriosclerosis, and. based on this finding, the present 
invention was accomplished. More specifically, the present invention relates to 
(1) heterocyclic amine derivatives (I) or their salts. 
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(2) a method of producing a heterocyclic amine derivative of the general fonmula (I*): 




NHCO-Y* -8* 



(I') 



wherein Y* stands for NH or O and the other symbols are of the same meaning as defined above, or a 
satt thereof, which comprises reacting a compound of the general formula (II): 



wherein the symbols are of the same meaning as defined above, or a salt thereof with a compound of 
the general formula (III): 

R2.r-H (III) 

wherein and are of the same meaning as defined above, or a salt thereof, 

(3) a method of producing a heterocyclic amine derivative (I) or a salt thereof, which comprises reacting 

a compound of the general formula (IV): 



wherein the symbols are of the same meaning as defined above, or a salt thereof with a compound of 
the general formula (V): 

R2.Y-CO2H (V) 

wherein the symbols are of the same meaning as defined above, or a salt thereof or a reactive derivative 
thereof, and 

(4) an acyl CoArcholesterol transferase inhibitor, which comprises a heterocyclic amine derivative (I) or a 
pharmaceutically acceptable salt thereof. 

DETAILED DESCRIPTION OF THE INVENTION 

In this specification, a ring A and a ring B stand independently for an optionally substituted benzene 
ring. Examples of such substituents Include, among others, halogen atoms (fluorine, chlorine, bromine and 
iodine), optionally haiogenated alkyi groups, optionally halogenated alkoxy groups, optionally halogenated 




NCO 



(II) 
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alkylthio groups, C1-7 acylamino groups (e.g. formylamino. acetylamino. propionylamino, butylylamino, 
benzoylamino group, etc.). C1-3 acyloxy groups (e.g. formyloxy, acetoxy, propionyloxy group, etc.) and 
hydroxyl group. Examples of halogen as the atx)v6-mentioned substituents include fluorine, chlorine, 
bromine and iodine, and preferable examples thereof are fluorine or chlorine. 

As the optionally halogenated alkyl groups, use is made of. for example, Ci-e straight-chain or 
branched alkyl groups or those substituted with one to five of such halogen as mentioned above. Among 
them, specific examples, which are often used, include methyl, chloromethyl, difluoromethyl. trich- 
loromethyl. trifluoromethyl, ethyl, 2-bromoethyl. 2.2.2-tnfluoroethyl, pentafluoroethyl. propyl. 3.3,3- 
trifluoropropyl, isopropyl, 2-trifluoromethylethyl. butyl. 4.4,4-trifluorobutyl. Isobutyl, sec-butyl, tert-butyl. 
pentyl, isopentyl. neopentyl. 5,5,5-trifluoropentyl. 4-trifluoromethylbutyl. hexyl. 6,6.6-trifluorc^exyl. 5- 
trifluoromethylpentyl, etc., and preferable examples thereof are C1-4 straight-chain or branched alkyl groups 
or those substituted with 1 to 3 halogen atoms such as methyl, chloromethyl. difluoromethyl, trich- 
loromethyl. trifluoromethyl. ethyl. 2-bromoethyl. 2,2,2-trifluoroethyi. propyl. 3.3,3-trifiuoropropyl, isopropyl, 2- 
trifluoromethylethyl, butyl, 4,4.4-trifluorobutyl, isobutyl. sec-butyl, tert-butyl, etc. 

As the optionally halogenated alkoxy groups and the optionally halogenated alkylthio groups, use is 
made of. for example, those formed by bonding of the above-mentioned alkyl groups or halogenated alkyl 
groups with an oxygen atom or sulfur atom, respectively. 

As the optionally halogenated alkoxyl groups, use is made of. for example, Ci-e straight-chain or 
branched alkoxyl groups or those substituted with one to five of such halogen as mentioned at>ove. 

Among them, specific examples which are often used, include methoxy, difluoromethoxy, 
trifluoromethoxy, ethoxy, 2.2,2-trifluoroethoxy, propoxy, isopropoxy, butoxy. 4,4,4-trifluorobutoxy, isobutoxy. 
sec-butoxy, pentoxy. hexyloxy. etc., and preferable examples thereof are Ci -4 straight-chain or branched 
alkoxyl groups or those substituted with one to three halogen atoms such as methoxy. difluoromethoxy, 
trifluoromethoxy. ethoxy, 2,2,2-trifluoroethoxy. propoxy, isopropoxy, butoxy. isobutoxy, sec-butoxy, etc. 

As the optionally halogenated alkylthio groups, use is made of, for example. C1-6 straight-chain or 
branched alkylthio groups or those substituted with one to five of such halogen as mentioned above. 

Among them, specific examples, which are often used, include methytthio, difluoromethylthio, 
trifluoromethytthio, ethylthio. propylthio. isopropylthio. butytthio, 4,4,4-tnfluorobutytthio, pentylthio, hexytthk). 
etc., and preferable examples thereof are C1-4 straight-chain or branched alkylthio groups or those 
substituted with one to three halogen atoms such as such methylthio, difluoromethylthio, trifluoromethyKhk). 
ethylthio, propylthio, isopropylthio. butytthio. 4.4,4-trifluonDbutylthio. etc. 

Substituents on the ring A and the ring B may be at any position of these rings, and, when the number 
of the substituents Is two or more, they may be the same one or different from one another, and the 
number may t>e in the range of 1 to 4. And. adjacent carbon atoms on the ring A or the ring B may form a 
5- to 7-membered ring together with a group of the formula: -(CH2)I- wherein I denotes an Integer of 3 to 
5, and such cases as at)ove are also included in the object compounds (I). Preferable examples of the ring 
A 




include an unsut>stltuted benzene ring 




or substituted benzene ring e.g.. a group of the formula: 




wherein A^ is a halogen such as chkxine; a C1-4 alkyl such as methyl, ethyl, isopropyl. etc.; a C1-4 
alkoxy such as methoxy: or a halogeno-Ci -4-alkyl such as trifluoromethyl, the fomnula: 
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wherein and independently are a Ci-4 alkyl such as methyl or a C1-4 alkoxy such as methoxy.or of 
the formula 



10 




wherein A^ and A^ independently are a Ci-« allcyl such as methyl. And preferable examples of the ring B 




20 

is an unsubstituted benzene ring 

6 

or substituted benzene ring e.g., a group of the formula: 




wherein Is a halogen such as chlorine, fluorine, etc.; a C1-4 alkyl such as methyl; or a C1-4 alkoxy such 
35 as methoxy, the formula: 



40 




wherein & and B^ Independently are a Ci -4 alkoxy such as methoxy, or the formula: 

wherein & and B^ are as defined above and is a Ci -4 alkoxy such as methoxy. 

so X stands for O, S or NR\ stands for hydrogen atom or an alkyl group. 

As the alkyl group, straight-chain or branched Ci-€ alkyl, Ca-c cycloalkyi or or Ca-c cycloalkyl-Ci -4 
alkyl groups are preferable. The straight-chain or branched Ci-e alkyl groups are exemplified by methyl, 
ethyl, propyl, Isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, neopentyl and hexyl. Preferable 
examples of the straight-chain or branched Ci-s alkyl groups include a straight-chain or branched C1-4 

55 alkyl group such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, neopentyl 
and hexyl. The Ca-6 cycloalkyi groups are exemplified by cydopropyl. cyclopentyl and cyciohexyi. And. 
the Cs-s cycloalkyt-Ci-4 alkyl groups are exemplified by cyclopropylmethyl. 
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stands for an optionally substituted hydrocarbon group. As the hydrocarbon group shown by R^. 
mention is nnade of, for example, alkyl, aryl and aralkyi group. 

As the alkyl group shown by R^, straight-chain or branched Ci-s alkyl, Ca-s cycloalkyi or or Ca-s 
cycloalkyhCi -4 alkyl groups are preferable. The straight-chain or branched Ci -e alkyl groups are exempli- 
fied by methyl, ethyl, propyl, isopropyl. butyl, isobutyt. sec-butyl, tert-butyl pentyl. isopentyl, neopentyl, 
hexyl, heptyl and octyl. Preferable examples of the straight-chain or branched Ci alkyl groups include a 
straight-chain or branched Ci-t alkyl group such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec- 
butyl, tert-butyl, pentyl, neopentyl and hexyl. The Ca-c cycloalkyi groups are exemplified by cyclopropyl, 
cyclopentyl and cyclohexyl. And, the Ca-t cycloalky»-Ci -4 alkyl groups are exemplified by cyctopropyl- 
methyl. 

As the aryl group shown by R^, Cs-io aryl groups such as phenyl and naphthyl are preferable. More 
preferable examples of the Cg -10 aryl groups include Ce-s aryl groups such as phenyl. 

As the aralkyi group shown by R^, C7>i6 aralkyi groups, for example, benzyl, 1-phenylethyl, 2- 
phenylethyl, 1-phenylpropyl. 2-phenylpropyl, 3-phenylpropyl and diphenylmethyl. are preferable. More 
preferable examples of the C7 -is aralkyi groups Include a C7-ia aralkyi group, for example, benzyl. 1- 
phenylethyl, 2-phenylethyl, 1-phenylpropyl. 2-phenylpropyl, 3-phenylpropyl and diphenylmethyl. Particularly 
preferable ones of the C7-13 aralkyi groups, for example, are benzyl, 1-phenylethyl. 2-phenylethyl and the 
like. Further, these alkyl. aryl and aralkyi groups shown by R^ may have 1 to 5 substituents, preferably 1 to 
3 substituents which may be the same one or different from one another. As such substituents. those used 
in the cases of the above-mentioned ring A and ring B are preferably used, and. besides, the following ones 
are also used. 

As the aryl group shown by R?. a phenyl group, for example, is preferable. The phenyl group may have, 
as substituents, 1 to 5 of, for example, halogen atoms, alkyl groups, alkoxy groups and mono- or di C1-4- 
alkylamino groups (e.g. dimethylamino. methylamino, etc.) Among them, phenyl groups having 1 to 5 
halogen atoms (e.g. fluorine, chlorine, bromine, iodlr^). especially chlorine or fluorine, are especially 
preferable. More specific examples, of the halogenophenyl group include 2,4-difluorophenyl group. As the 
alkyl group which the said phenyl group may have as substituents, use is preferably made of. for example 
Ci-4 alkyl group such as methyl, ethyl or isopropyl. Especially. 2.6-dimethylphenyl, 2,6-diethylphenyl, 2- 
methyl-6-isopropylphenyl. 2.6-dlisopropyl, etc. are preferable as a phenyl substituted by an alkyl group. As 
the alkoxy group which the said phenyl group may have, use is preferably made of. for example a Cw- 
alkoxy group such as methoxy or ethoxy. Further, as R^. are preferable phenyl groups having the above- 
mentioned C1-4 alkyl groups. C1-4 alkoxy groups and hydroxyl group or C1-3 acyloxy group (e.g. 
fomnyloxy. acetoxy. etc.). as exemplified by 4-acetoxy-3,5-dimethylphenyl, 4^ydroxy-3,5-dimethylphenyl. 4- 
ac6toxy-3,5-dimethoxyphenyl or 4-hydroxy-3.5-dimethoxyphenyl group. Particulary , preferable examples of 
R2 include, for example, 2,4-difluorophenyl, 2,6-difluorophenyl, 2.4,6-trifluorophenyl, 2,6Hdimethylphenyl, 2.6- 
diisopropylphenyl, 4-acetoxy-3.5-dimethylphenyl, 3,5-diisopropyl-4-bydroxyphenyl, 3.5-dimethyl-4-hydrox- 
yphenyl, 4-acetoxy-3.5-cliisopropylphenyl, 3,5-diisopropyl-4-hydroxyphenyl, 3,5-dl-t-butyM-hydroxyphenyI, 
4-N,N-dlmethylaminophenyl or cyclohexyl, and the like. 

The heterocyclic amine derivatives of the formula (1) or their salts can be produced by. for example, the 
following methods 1 and 2 . More specifically, 1 a heterocycFic isocyanate of the general formula (II) or a 
salt thereof is allowed to react with an amine or alcohol compound represented by the general formula (111) 
or a salt thereof to give a compound (1*) (the compound (I) wherein Y is NH, or O) or a salt thereof, or 2 a 
heterocyclic amine of the general foPDula (IV) or a salt thereof Is allowed to react with a substituted 
carboxylic acid of the general formula (V) or a salt thereof or a reactive derivative at the carboxyl group to 
give a compound (I) or a salt thereof. 

The methods 1 and 2 will be described in detail as folk>ws. 
Method 1 : In the case of allowing a compound (11) or a salt thereof to react with a compound (III) or a salt 
thereof (salts of compound (II) or (111) include those with a mineral acid such as hydrochloric acid or sulfuric 
acid, and those with an organic acki such as methanesulfonic acid, benzene sulfonic acid, toluene sulfonrc 
acid, oxalic add, fumaric acid, or maleic add), the compound (111) itself can be used as the solvent, and the 
reaction can be conducted in any other solvent. As the solvent any one can be employed unless it 
hampers the reaction, preferably exemplified by ethers (e.g. diethyl ether, dilsopropyl ether, tetrahydrofuran, 
dioxane, dimethoxyethane, etc.). aronmtic hydrocarbons (e.g. benzene, toluene, xylene, etc.), esters (e^. 
methyl acetate, ethyl acetate, etc.), amides (e.g. N,N-dim6thytformamide, etc.) and sulfoxides (e.g. dimethyl 
sulfoxide, etc.). In the case of using the compound (111) in the form of a salt, the reaction can be allowed to 
proceed advantageously by adding, upon necessity, a desalting agent. As the desalting agent, use is 
preferably made of, for example, tertiary amines such as trimethylamine. triethylamine or N-methylmor- 
pholine, and aromatic amines such as pyridine, picoline or N.N-dimethylanlline. The amount of these 
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desalting agent to be used ranges from 1 to 5 molar equivalents, preferably 1 to 3 molar equivalents relative 
to 1 mol. of the salt of (ill). The reaction temperature ranges, usually, from -10*C to 180'C, preferably 0 • C 
to 120'C. The reaction time ranges usually from 15 minutes to 40 hours, preferably 30 minutes to 20 
hours. The amount of (III) or its salt to be used ranges from 1 to 5 molar equivalents, preferably 1 to 3 

6 molar equivalents relative to 1 mol. of (il) or a salt thereof. 

Method 2 : The reaction between a substituted carboxylic add of the general formula (V) or a salt thereof or 
a reactive derivative thereof and (fV) or a salt thereof is to fonm an amide linkage, which is conducted by 
various methods. For example. In the case of allowing a compound (iV) or a salt thereof (e.g. salts with 
mineral acid such as hydrochloric acid or sulfuric acid, or salts with organic acid such as methanesulfonic 

10 acid, benzene sulfonic acid, toluenesutfonic acid, oxalic acid, tumeric acid or maleic acid) to react with a 
compound (V) or a salt thereof (e.g. salts wKh alkali metal or alkaline earth metal such as sodium, 
potassium or magnesium), the reaction is preferably conducted usually by using a suitable condensing 
agent, or by once leading (V) or a salt thereof to its reactive derivative, then allowing it to react with (IV) or a 
salt thereof. As the condensing agent, use is made of, for example, dicyciohexylcarbodiimide (DCC), diethyl 

76 cyanophosphata (DEPC) and diphenyl phosphoryl azide (DPPA). In the case of using these condensing 
agents, the reaction is usually conducted in a solvent (e.g. ethers, esters. hydrocart>ons, amides and 
sulfoxides, such as tetrahydrofuran, dioxane. dimethoxyethane. ethyl acetate, benzene, toluene, N.N- 
dlmethylformamlde, dimethyl sulfoxide, etc.). This reaction may be accelerated In the presence of a base. 
This reaction is conducted at temperatures ranging from about -10'C to 100'C, preferably about O'C to 

20 60 • C. The reaction time ranges usually from about 1 to 96 hours, preferably at>out 1 to 72 hours. Amounts 
of (V) or a satt thereof and the condensing agent are respectively 1 to 5 molar equivalents, preferably 1 to 3 
molar equivalents relative to 1 mol. of (IV) or a salt thereof. As the base, use is made of. for example, alkyi 
amines such as triethylamine, or cyclic amines such as N-methyl morpholine or pyridine, and the amount of 
the base to be used ranges from 1 to 5 molar equivalents, preferably 1 to 3 molar equivalents relative to 1 

25 mol. of (rV) or a salt thereof. 

As the reactive derivative of (V). use is made of, for example, an acid halide (e.g. chloride, bromide, 
etc.). acid anhydride, mixed acid anhydride (e.g. anhydride with methyl carbonate, anhydride with ethyl 
carbonate, anhydride with isobutyl carbonate, etc.), active ester (e.g. ester with hydroxy succinic acid imide, 
ester with 1-hydroxybenzotriazole, ester with N-hydroxy-5-norbornene-2,3-dicarboxylmide, ester with p- 

30 nitrophenol, ester with S-oxyqulnoIine, etc.), and especially acid halide is preferable. In the case of allowing 
a compound (IV) or a salt thereof to react with a reactive derivative of (V). the reaction is usually conducted 
in a solvent (e.g. halogenated hydrocart>ons. ethers, esters. hydrocartx>ns and amides, such as chloroform, 
dichloromethane. ethyl ther, tetrahydrofuran. dioxane. dimethoxyethane, ethyl acetate, benzene, toluene, 
pyridine or N,N-dimethyKormamide). The reaction may be accelerated In the presence of a base, and It is 

35 usually conducted at temperatures ranging from about -10 "C to 120* C. preferably about O'C to 100'C. 
The reaction time usually ranges from about 1 to 48 hours, preferably about 1 to 24 hours. The amount of 
the reactive derivative of (V) to be used ranges from 1 to 5 molar equivalents, preferably 1 to 3 molar 
equivalents, relative to 1 mol. of (IV) or a salt thereof. As the base, use is made of. for example. alkyI 
amines such as triethylamine. cyclic amines such as N-methyl morpholine or pyridine, aromatic amines 

40 such as N,N-dimettiyl aniline or N.N-diethyl aniline. cart)onates of alkali metal such as sodium carbonate or 
potassium carbonate, or hydrogencarbonates of alkali metal such as sodium hydrogencarbonate or 
potassium hydrogencarbonate. The amount of the base to be used ranges from 1 to 5 molar equivalents, 
preferably 1 to 3 molar equivalents, relative to 1 mol. of (IV) or a satt tiiereof. And. in the case of using a 
solvent immiscible with water, the reaction may be allowed to proceed in two phases by adding water to the 

45 reaction system. 

In the above-mentioned method 2 , when the compound (V) wherein Y stands for O is used, preferable 
reactive derivatives of (V) include acid haiides and active esters. And. when the compound (V) wherein Y 
stands for NH, preferable reactive derivatives of (V) include isocyanate compounds of the formula: 

so R2-N = C = 0 (VI) 

wherein the symbol is of the same meaning as defined above. In the case of using this compound (VI) and 
the compound (IV) or a salt thereof, the object compound (I) (Y=NH) can t>e obtained by allowing the 
compound (VI) to react witii tfie compound (IV) or a salt thereof under conditions similar to those in the 
55 above-mentioned method 1. In this reactk>n, in the case of using (IV) as the fbnm of salt, a desalting agent 
similar to that used in tiie method 1 can be used. The amount of tiie compound (VI) usually ranges from 1 
to 5 molar equhfalents. preferably from 1 to 3 molar equivalents, relative to 1 mol. of (IV) or a salt thereof. 
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When the compound (I) or a salt thereof produced by the above-mentioned method 1 or 2 contains 
lower alkoxy groups on the ring A, ring B and benzene ring of R^, they can be changed, when necessary. 
Into hydroxyl groups by allowing them to react with, for example, boron tribromide. This reaction is 
conducted usually in a solvent (e.g. halogenated hydrocartx>ns or hydrocarbons such as dichloromethane. 
5 chloroform, cartx)n tetrachloride, benzene or toluene) at temperatures ranging from about -20'C to 80"C. 
preferably about 0*C to 30*C, and the amount of boron tribromide to be used ranges from about 1 to 10 
molar equivalents, preferably about 1 to 5 molar equivalents relative to one lower alkoxy group. The reaction 
time ranges usually from about 15 minutes to 24 hours, preferably about 30 minutes to 12 hours. 

When the compound (I) or a salt thereof produced by the above-mentioned method 1 or 2 contains 

10 hydroxy! groups on the ring A, ring B and Ijenzene ring of R^, they can be changed, when necessary, into 
an alkoxy or acyloxy group by subjecting the hydroxyl groups to alkylation or acylation. The alkylation is 
conducted by using an alkylating agent, for example, halide of an optionally substituted alkane (e.g. 
chloride, bromide, iodkJe. etc), sulfuric acid ester or sulfonic acid ester (e.g. methanesulfonate, p-toluene 
sulfonate, benzenesulfonate. etc.) in a solvent (for example, alcohols such as methanol, ethanol. propanol. 

16 etc., ethers such as dimethoxyethane, dioxane. tetrahydrofuran, etc.. ketones such as acetone, etc., amides 
such as N,N-dimethylformamide. etc.) in the presence of a base (for example, an organic base such as 
trimethylamlne, triethylamine. N-methyl morpholine, pyridine, picoline, N,N-dimethyl aniline, etc., an in- 
organic base such as potassium carbonate, sodium carbonate, potassium hydroxide, sodium hydroxide, 
etc.). The reaction temperature usually ranges from about -10*C to 100*C, preferably about 0*C to 80*C. 

20 The amount of these alkylating agents to be used ranges from about 1 to 5 molar equivalents, preferably 
from akx>ut 1 to 3 molar equivalents relative to 1 mol. of the phenolic derivative employed as a material. The 
reaction time usually ranges from about 15 minutes to 24 hours, preferably about 30 minutes to 12 hours. 

The acylation is conducted by reacting the phenolic derivative with a desired cartx)xylic acid or its 
reactive derivative to be used as an acylating agent This reaction is conducted, varying with kinds of 

25 acylating agents and kinds of phenolic derivatives employed as a material, usually in a solvent (e.g. 
hydrocarbons, ethers, esters, halogenated hydrocarbons, amides, aromatic amines such as benzene, 
toluene, ethylether, ethyl acetate, chlorofomn. dichloromethane, dioxane. tetrahydrofuran. N.N-dimethylfor- 
mamide. pyridine, etc.). and for accelerating the reaction, a suitable base (e.g. hydrogen carit>onata such as 
sodium hydrogencarbonate. potassium hydmgencarbonate, etc., cartx>nate such as sodium carbonate. 

30 potassium carbonate, etc acetate such as sodium acetate, etc., tertiary amines such as triethylamine. 
aromatic amines such as pyridine, etc.) can be added to the reaction system. As the reactive derivatives of 
carboxylic acid, use is made of an acid anhydride, mixed acid anhydride, add halide (e.g. chloride, 
bromide), among others. The amount of these acylating agents to be used ranges from 1 to 5 molar 
equivalents, preferably 1 to 3 nK>lar equivalents relative to 1 mol. of the phenolic derivative employed as a 

35 material. The reaction temperature ranges usually from about 0*C to 150*C. preferably about 10*C to 
100*C. The reaction time ranges usually from about 15 minutes to 12 hours, preferably about 30 minutes to 
6 hours. 

When a compound (I) is obtained in the free form by the above-described method, it can t>e led, by a 
conventional method, to the salt with, for example, a mineral acid (e.g. hydrochloric acid, sulfuric add and 

40 hydrobromic add) or an organic acid (e.g. methanesulfwiic acid, benzenesulfonic acid, toluenesuHonic acid, 
oxalic acid, fumaric acid, maleic acid and tartaric acid), and. when a compound (I) is obtained in the form of 
salt it can be led, by a conventional method, to the free form or any other salt. 

The object compound (I) or a salt thereof can be purified and recovered by a per se known separating 
and purifying means (e.g. concentration, solvent extraction, column chromatography and recrystalllzatlon). 

45 The compound (I) or its pharmaceutically acceptable salts have an excellent action of inhibiting acyl- 
CoAxholesterol acyltransferase (ACAT), and their acute toxk:ity and toxicity observed in their continuous 
administration are both weak, thus being safe as medidnes. ACAT is an enzyme causing higher fatty add 
esterification of intracellular cholesterol, and it has been known that ACAT plays an Important role in 
accumulation of cholesterol ester in the small intestine. Therefore, ACAT-inhibitir^ substances inhibit the 

50 absorption of alimentary cholesterol from intestinal tract, suppress the Increase of value of cholesterol in 
blood, suppress the accumulation of intracellular cholesterol ester In the lesion of arteriosderosis and can 
prevent the devetopment of atherosis. The compound (I) of this invention having an excellent ACAT- 
Inhibiting activity and its salts are, therefore, are useful as safe prophylactic and therapeutic agents for 
hypercholesterolemia, atherosclerosis and various diseases caused by them (e.g. ischemic heart diseases 

55 such as cardiac infarction and cerebral blood vessel disorders such as cerebral infarction, apoplexy, etc.) in 
mammals (e.g. mouse, rat hamster, rabbit, cat dog, horse, cow, sheep, monkey and man). 

And. the compound (1) and its sahs include those showing an action to suppress the formation of lipid 
peroxide (anti-oxMizing action). It has been known that peroxidation of lipid in a living body is dosely 
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related to causes of arteriosclerosis or ischemic diseases in brain and cardiovascular system. Therefore, the 
compound (I) and its salts having both ACAT-inhibiting activity and anti-oxidizing activity can be used for 
prophylaxis and therapy of various diseases caused by cholesterol in blood and lipid peroxide, and they are 
remarkably useful as medicines. 

5 In the case of using a compound of the general fomiula (I) or a phamnaceutically acceptable salt thereof 
is used as the above-mentioned medicines, they may be mixed with a suitable pharmacologically 
acceptable carrier, excipient or diluent, and can be administered orally or non-orally in the form of powder, 
granule, tablet, capsule or injection, and, when they are used for inhibiting the absorption of cholesterol, oral 
administration is preferable. While the dosage varies with types of the compound (I) or salts thereof, 

10 administration route, symptoms, ages of patients, etc., rt Is, when, for example, administered orally to an 
adult patient of hyper-choiesterolemia, about 0.005 to 50 mg, preferably about 0.05 to 10 mg, more 
preferably about 0.2 to 4 mg /kg(body weight)/day once to three times a day. 

The compound (II) or its salts or (IV) or its salts employed for producing the compound (I) of this 
invention or its salts are novel compounds, and they can be produced, with industrial advantage, by, for 

16 example, the method shown by the following reaction schema or methods analogous thereto. 

C Reaction aeli«Ba 1 ] 




50 wherein a ring A, a ring B, and X are of the same meaning as defined above, stands for a protecting 
group of a carboxyl group and R* stands for hydrogen atom or a protecting group of a carboxyl group. 

In the foregoing reaction schema, a 2-ben2oy! benzoic acid derivative represented by the fonmula (VII) 
is employed as the starting material. 

The first step is to obtain 4-phenynsocoumarin-3-cariooxyttc acid (VIII), and it is conducted by, for 
55 example, a known method [e.g. F. EXiro P. Condorelli. Boll. Accad. Gioenia Sci. Nat. Catania. Vol. 5. p 606, 
1960] or a method analogous thereto. 

The second step is to obtain (IP) (X--0-) by changing the cariboxyl group of (Vlll) into an isocyanate 
group, and it usually comprises changing of (VIII) through its acid azide compound into an isocyanate 
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compound. For this reaction, various reports have been made on literature references, and any one of thenn 
can be applied to (VIII). 

For example, by allowing an azidation agent (e.g. diphenyl phosphoryl azide (DPPA)) to react with (VIII). 
the acid azide compound of (VIII) can be produced. This reaction can be conducted usually in a solvent 

6 inert to the reaction (e.g. ethers such as ethyl ether, isopropyl ether, dimethoxyethane. tetrahydrofuran or 
dioxane. aromatic hydrocarbons such as benzene, toluene or xylene, esters such as methyl acetate or ethyl 
acetate, ketones such as acetone or 2-butanone, aromatic amines such as pyridine, amides such as N,N- 
dlmethylfbnmamide). The reaction can also be allowed to proceed in the presence of a base (e.g. 
trimethylamine, triethylamlne or N-methyl morpholine). The reaction time ranges usually from about 5 

10 minutes to 12 hours, preferably about 10 minutes to 6 hours. The reaction temperature ranges usually from 
about -10'C to 150*C, preferably about -5-C to 120*C. The amount of DPPA to be used ranges from 1 to 
3 molar equivalents, preferably 1 to 2 molar equivalents relative to 1 mol. of (VIII). 

While the acid azide thus produced can be isolated and purified by a per se known means, usually the 
reactton mbdure Hself is heated, without isolating the acid azide, to change into the isocyanate compound 

16 (ir). This reaction is conducted preferably in a solvent similar to that used for azidation at temperatures 
usually ranging from about 20*C to 200 "C, preferably about 30*C to 150*C. The reaction time ranges 
usually from about 5 minutes to 10 hours, preferably al»ut 5 minutes to 6 hours. Thus obtained compound 
(IP) can be used as the material for producing tfie compound (I) or (IV) after Isolating by a per se known 
means or without isolation. 

20 The ttiird step is to convert isocoumarin cart>oxylic acid (VIII) to isoquinolone cartwxyiic add (XIII). and 
it is conducted by. for example, a known method [e.g. N. A. Santagati. E. Bousquet, Q. Romeo. A. Caruso 
and A. Prato. Bolletino Chimico Fannaceutico, Vol. 125. p 437, 1986] or a method analogous thereto. 
Isoquinolone carboxylic acid pail) is produced also by starting from (VII) tiirough the 4«h to 7tti steps. 

The 4th step is to obtain the amide compound (X) by allowing the carlx)xyl group of (VII) to react with 

25 the amino group of the glydno derivative (IX). In this reaction, the reaction between (VII) or a reactive 
derivative at its carboxyl group and (IX) can be conducted under conditions similar to ttiose of the reaction 
in tfie production of (I) by the reaction of ttie above-mentioned (IV) and (V) (Method 1 ). 

The 5th step is to process the compound ()Q with a base for causing intramolecular addition reaction to 
obtain tiie ring-closed compound (Xl). As the base to be employed for this reaction, for example, use is 

30 preferably made of an organic base such as l.5-diazabicyclo[4.3.0]non-5-ene(DBN), 1 3-diazabicyclo[5.4.0h 
undec-7-ene (DBU) or N-benzyttrimethylammonium hydroxide (Triton B), and an inorganic base such as 
sodium metiiQxIde, sodium ethoxide. sodium hydride, potassium hydrkJe. n-butyl lithium or lithium 
diisopropylamide. and t)esides such bases as employed in the reaction of (IV) with (V) (Method 1 ) can also 
be used. The amount of the base ranges usually from 0.5 to 20 molar equivalents, preferably 1 to 5 molar 

35 equivalents, relative to 1 mol. of (X). This reaction is conducted usually in a solvent As the solvent, use is 
made of such one as employed in the reaction of (IV) witt) (V) (Method 1 ), The reaction temperatures 
varies with the kinds of the base then emptoyed, and it ranges usually from about - 80* C to 200 *C, 
preferably about -50*C to 150*C. The reaction time varies with the starting materials, bases, reaction 
temperatures and kinds of soh^ent then employed, and it ranges usually form about 10 minutes to 24 hours. 

40 The Gtti step is to produce the isoquinolone derivative (XII) by subjecting the compound (XI) to 
dehydration reaction. 

This reaction is preferably conducted usually in the presence of an add catalyst As the add catalyst, 
use is made of, for example, a sulfonic acid compound such as p-toluenesulfonic acid or methanesulfonic 
acid, a carboxylic acid compound such as acetic acid or trifluoroacetic add, an inorganic acid compound 

45 such as hydrogen chloride, hydrogen bromide or sulfuric acid, and a Lewis add compound such as boron 
ethyl ether trifluoride or aluminum chloride. The amoum of the add catalyst to be emptoyed ranges from 
0.1 to 20 molar equhralents, preferably O.l to 5 molar equivalents relative to 1 mol. of (XI). As ttie solvent 
use may be made of such ones as employed in the reaction between (IV) and (V) (Metiiod 1 ). While the 
reaction temperatures vary with kinds of the add tfien employed, it usually ranges from about -10 to 

50 200 • C, preferably 0 • C to 1 50 * C. While the reaction time varies with the starting materials, bases, reaction 
temperatures and kinds of the solvent it ranges usually from atx)ut 30 minutes to 24 hours. 

In the 5th step, there are cases in which a dehydrated-cydized compound can t>e obtained as a 
product depending on the type of compound ()g, the base employed, kind of the soh^m, reaction 
temperature or reaction time. 

55 The 7tti step is to obtain the compound (XIII) by removing the protecting group R* of the carboxyl 
group of (XII). This reaction is conducted by, depending on kinds of R* of (XIQ. various known methods 
Ie.g. T. W. Greene, Protective Groups in Organic Synthesis, John Wiley & Sons, New Yort^, 1981, p 157- 
187]. For example, vrhen the protective group of (XII) is a lower alkyi group such as methyl or ethyl, ttie 



10 



EP 0 481 383 B1 



10 



16 



20 



26 



30 



35 



40 



45 



SO 



reaction is conducted under conditions analogous to those of hydrolysis as described, for example, in the 
following 9th step. 

The 8th step is to convert the isoquinolone carboxylic acid (XIII) into the isocyanate compound (II'). This 
step can be conducted in accordance with the process described In the second step. 

The 9th step is to obtain (IV) by converting the isocyanate group of (\V) to an amino group. This step is 
usually conducted under hydrolytic conditions. This reaction is conducted, for example, in a solvent (e.g. 
alcohols such as methanol, ethanol, propano) or butanol, ethers such as tetrahydrofuran, dioxane or 
dimethoxyethane. or a mixture solvent of them), under alicaline conditions using hydroxide of alkali or 
alkaline earth metal such as sodium hydroxide or t)arium hydroxide, or add conditions using an inorganic 
acid such as hydrochloric acid, hydrobromic acid or sulfuric acid. The reaction temperature ranges usually 
from about O'C to 120'C, preferably from about 15* C to 100* C. The reaction time ranges from about 30 
minutes to 36 hours, preferably from about one hour to 20 hours. And, (IV) can also be obtained by 
subjecting (r) wherein V is O, to hydrolysis as described above. 

The starting compound (Vlil) In the above schema can also be produced by, for example, a known 
method [e.g. P. Aeberfi. P. Eden, J. H. Qogerty, W. J. Houlihan, and C. Penberthy. J. Med. Chem., 18, 177- 
(1975)] or methods analogous thereto. 

In the above reaction schema 1, the compounds (II) and (IV) wherein Z* stands for O and X stands for 
O or NR^ are described, but the compounds (il) and (IV) wherein Z * stands for 0 and X stands for S and 
the compounds (II) and (IV) wherein Z* stands for S and X stands for 0, S or NR^ can be produced by a 
similar method as mentioned above in the 1st step to 9th step or a method analogous thereto. 

The starting material (II) or (IV) for producing the compound (I) wherein 



stands for -CH2- and X stands for S or a salt thereof are novel compounds, and they can be produced, with 
industrial advantage, by. for example, the method shown by the following reaction schema 2 or methods 
analogous thereto. 
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[ reaction schema 2 ] 




wherein the ring A, the ring B, and are of the same meaning as defined above, and L stands for 
halogen atom. 

In the reaction schema 2. a 2-methytbenzophenone derivative represented by the formula (XIV) is 
employed as the starting material. 

The 10th step is to obtain 2-halogenomethylben2ophenone (XV). and it is conducted by, for example, a 
known method [e.g. H. Faragher and T.L Gllichrist. J. Chem. Soc. Peridn I. 1976. p336] or a method 
analogous thereto. 

The 1 1th step is to obtain (XVll) by reacting the removable halogen atom of (XV) with a thiol group of 
(XVI). In this step a thioglycolic acid ester represented by (XVI) is used as thiol compound. 

The compound (XVO can be used in a free fonm or in a form of salt, for example, a salt with an alkaline 
metal such as lithium, sodium or potassium or a salt with alkaline earth metal such as calcium or 
magnesium. The amount of the compound (XVI) or its salt to be reacted ranges from 1 to 10 mol., 
preferably 1 to 5 mol. relative to 1 mol. of the compound (XV). This reaction can be conducted usually in a 
solvent. The solvent preferably includes, for example, halogenated hydrocart>ons such as dichioromethane 
or chloroform, nitriles such as acetonitrile, ethers such as dimethoxyethane or tetrahydrofurane dimethylfor- 
mamide, dimethyl sulfoxide or hexamethylphosphoroamkte. The reaction proceeds advantageously by 
adding a base. The base includes, for example, sodium hydrogencarbonate. potassium hydrogencarbonate. 
sodium cartxmate. potassium cart>onate. sodium hydride, potassium hydride, sodium amide, sodium 
methoxide, triethyiamtne. diisopropylethylamine. pyridine, etc. In this reaction, the compound (XVI) can be 
reacted, after being changed into an alkaline matal salt or alkaline earth metal salt as mentioned above, 
instead of using such base, with the compound (XV). The amount of the base then employed varies with 
kinds of the compound QCsf) and pcvi) then employed, kinds of the solvent other reaction condition, and it 
ranges usually from 1 to 10 mol., preferably from 1 to 5 mol.. relative to 1 mol of compound (XV). The 
reaction temperature ranges from about -50 • C to 100 • C, preferably about -30 * C to 80 * C. The raction time 
varies with kinds of the compound (XV). kinds of the compound (XVI) or its salt or the reaction temperature, 
and it ranges from 1 to 72 hours, preferably from 1 to 24 hours. 

From the compound pcvil) to PCVIIQ (the 12th step), from PCVIII) to poX) (the 13th step) and from pOX) 
to POQ (the 14th step) can be conducted by a similar method as PO) (the 5th step), PO) — pol) (the 
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6th step), and (XII) pcilf) (the 7th step), respectively as described above In the reaction schema 1 or 
methods analogous thereto. In the 12th step, there Is a case where dehydrated-cycllzed compounds (XIX) 
are obtained as product depending on the type of (XVII), the base employed, kinds of the solvent, the 
reaction temperature or the raction time. 
6 From the compound (XX) to (II') (the 15th step) and from (IP) to (IV") (the leth step) can be conducted 
by a similar method as (VIII) (II*) (the 2nd step) and (ir) (IV) (the 9th step), respectively described 
at>ove in the reaction schema 1 or methods analogous thereto. 

In the above reaction schema 2, the compounds (II) or (IV) wherein 

10 7O 

X 

stands for -CH2- and X stands for S are described, but the compounds (II) or (IV) wherein 

76 

X 

20 stands for -CH2- and X stands for 0 or NR^ can be produced by a similar method as mentioned above in 
the 10th step to 16th step or methods analogous thereto. 

Each of the compounds obtained in each of the above-described first to 1 6th steps may be purified and 
recovered by a per se known purification means, for example, concentration. pH-change, phase transfer, 
solvent-extraction, column chromatography, crystallization or recrystaliization, or may be used, in the state 
25 of a mixture without Isolation, for the subsequent reaction steps. 

The compound (1) or its salts of this invention have an excellent ACAT-inhibiting activity, and results of 
the pharmacological test are shown as follows. 

(1) Acyl-CoA:cholesterol transferase (ACAT)-inhibiting action 

30 

[Method of Experiment] 

The enzyme specimen ACAT was prepared from the microsomal fraction of mucosal cells from the 
small intestines of 6-week old Sprague-Dawley rats fasted for 20 hours, in accordance with the method 
35 described by Haider, et al. on Journal of Lipid Research. Vol. 24. p. 1127 (1982). 

The activity of ACAT was calculated by determining the amount of labeled cholesterol ester formed 
from [1-^^C]ol6yl-CQA and endogenous cholesterol. 

[Results] 

40 

in Table 1. the Inhibition rate (%) of fonmabon of labeled cholesterol ester by the addition of test 
compounds (representing the compounds obtained by the following Working Examples 1 to 31) in an 
amount of 10" is shown as the index of the action of inhibiting ACAT. 

45 



so 
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Table 1 



5 



Tost ComDQund 
/&eamnlA No ) 


ACAT inhihitino rata f%) lO^M 


1 


98.0 


2 


76.1 


8 


64.9 


9 


89.8 


10 


98.5 


11 


92.1 


12 


94.2 


13 


95.8 


14 


99.0 


15 


99.4 


16 


60.2 


17 


65.7 


18 


83.2 


19 


97.7 


20 


88.7 


23 


54.3 


26 


94.8 


27 


99.3 


28 


92.0 


29 


95.5 



Table 1 shows that the compound 0) or its salts have an excellent ACAT-inhibrttng activity. 
_ (2) Plasma cholesterol lowering activity in cholesterol fed rat 

30 

[Method of Experiment] 

7-^eeic old. male Sprague-Dawley rats were fed 1% cholesterol diet (containing 0.5% cholic add and 
^ 5% olive oiO for three days, and then the rats were grouped according to the plasma cholesterol level 
(n = 5). They were fed with the diet as descrik>ed above containing test compound for further 4 days. Blood 
was collected from the rats during 8:30 - 10:00 am at the fed state, and the plasma cholesterol level was 
measured enzymatically. The amount of test compound consumed by rats was calculated on the basis of 
the amount of the diet consumed by the rats. 

^ [Results] 

Table 2 shows plasma cholesterol lowering activity by the test compound in the cholesterol fed rat 

Table 2 



50 



Test Compound (Example No.) 


Dose (mg/kg/day) 


Cholesterol In Serum (mg/dt) 


Control 


0 


191.0 t 25.6 


14 


0.14 


103.4 ± 23.7* 


15 


0.13 


125.2 t 22.6' 


The values are mean values ± standard deviations. 



*p<0.05 (Duncan's multiple test vs control group) 



55 

It is proved by the above Table 2 that the compound (I) and tiieir salts possess excellent activity for 
lowering plasma cholesterol. 
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Working Examples 

The present invention will he described in further detail by the following Reference Examples and 
Working Examples, but these Examples are mere examples and not intended to limit the scope of this 
6 invention, and they may be modified so long as the modification does not deviate from the scope of this 
invention. 

The following abbreviations used in the Examples and Reference Examples have the following meanings: 
mg: milligram, grgram. ml: milliliter, 
mmol: mlllimole, ppm: parts per miltbn 
10 NMR: nuclear magnetic resonance, H: hertz, 
MHZ: megahertz 

s: singlet, d: doublet t triplet, q: quartet, 
m: multiplet J: coupling constant 
M.p.: melting point 

15 Elution in the column chromatography in Reference Examples and Working Examples was carried out 
unless otherwise specified, under observation by means of TLC (Thin Layer Chromatography). In the TLC 
observation, 60 F254 manufactured by Merck in U. S. A. was employed as TLC plate, the solvent used as 
the eluent in the cohjmn chromatography was employed as developing solvent and a UV detector was 
employed as the method of detection. As silica gel for column chromatography, silica gel 60 (70-230 mesh) 

20 manufactured by Merck in U. S. A. was employed. Room temperature means usually 10*C to 35 * C. 

Reference Example 1 

6-Chloro-4-phenylisocoumarin-3-carfc>oxylic acid 

25 

A mixture of 2-benzoyl-4-chlorobenzoic acM (2.60 g). acetone (60 ml), dimethylfonnamide (3 ml), 
potassium carbonate (1.40 g) and diethyl bromomalonate (1.85 ml) was stirred for 16 hours at room 
temperature. The solvent was distilled off. To the residue was added ethyl acetate. The mixture was washed 
with water, and dried (Na2S04). then the solvent was distilled off to leave an ester compound as a colorless 
30 oily substance. To this oily substance were added acetic acid (40 ml) and hydrochloric acid (40 ml). The 
mixture was heated for 3 hours at 110 *C. The reaction mixture was concentrated, then there was added 
water, followed by extraction with ethyl acetate. The extract solution was washed with water and dried 
(Na2S04). then the soh^ent was distilled off to afford the above-titled compound as colorless crystals (2.70 

g)- 

S5 M.p. 206-208* C (recrystalUzed from ethyl acetate - Isopropyl ether) 



Elemental Analysis for Ci e H9O4CI: 


Calcd. 
Found 


C, 63.91; 
C. 63.80: 


H, 3.02 
H, 2.95 



Reference Example 2 

^ 6-Chloro-4-phenyl-1 (2H)-isoquinolinone-3-cart>oxyllc acid 

To a solution of the compound (0.50 g) obtained in Reference Example 1 in methanol (6 ml) was added 
SIM-NHa/MeOH (8 ml). The mixture was stirred for 7 hours at room temperature. The solvent was distilled 
off. To the residue was added water. This mixture was made acid with 1 N-HCl. followed by extraction with 
ethyl acetate. The extract solution was washed with water and dried (Na2S04). then the solvent was distilled 
off to leave an amide compound as a colorless oily substance. To this oily substance was added 4N-HCI - 
ethyl acetate (6 ml), and the mixture was stirred for 16 hours at room temperature. The solvent was distilled 
off. To the residue were added water and acetone, and the mixture was stirred for 30 minutes. Precipitated 

^ crystals were collected by filtration and washed with water, acetone and ettier, successivety to afford the 

^ above-titled compound as coktrless crystals (0.32 g). 
M.p>300*C (recrystallized from acetone-methanol) 
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Elemental Analysis for CibHioNOsCI: 


Caicd. 
Found 


C, 64.12; 
C. 64.03; 


H. 3.36; 
H. 3.38; 


N. 4.67 
N. 4.67 



Reference Example 3 

6-ChlorD-2-ni©thy l-4-phenyl-1 (2H}-isoquinolinone-3-carboxylic add 

Starting from the compound (3.01 g) obtained in Reference Example 1. the reaction was allowed to 
proceed in a manner similar to that of Reference Example 2, using methylamine Instead of ammonia in 
Reference Example 2, to afford the above-titled compound (3.40 g). 
M.p. 248-250 

Reference Example 4 

4-(4-Ruorophenyl)*2-methyM (2HHsoquinoiine-3-carboxyllc add 

Starting from 4-(4-fluorophenyl)isocoumarin-3-cartKDxyllc acid (2.00 g), a reaction was allowed to 
proceed In a manner similar to that of Reference Example 2« using methylamine, to afford the above-titled 
compound (1 .73 g). 
tA.Q. 1 96-1 97 

Reference Example 5 

4-(2-Methylphenyf)-2,6.7-trimethyl-1 (2H)-isoquinolinone-3-carboxylic add 
Step 1 

N-[4.5-Dimethyt-2-(2-m0thyibenzoyl)ben2oylhN-methyl glycine ethyl ester 

A mixture of 4.5-dimethyl-2-(2-n)ethylben2oyl)benzoic acid (705 mg), l-hydroxyt)enzotriazole (490 mg). 
1.3-dicydohexylcarbodiimide (660 mg) and tetrahydrofuran (20 mO was stin^d for one hour at room 
temperature. Precipitated crystals were filtered off. To the filtrate were added r4-methyl glycine ethyl ester 
hydrochloride (600 mg) and triethytamine (0.55 ml). The mixture was stirred for 16 hours at room 
temperature. The solvent was distilled off. To the residue was added ethyl acetate. This mixture was 
washed with water, a 10% aqueous solution of potassium hydrogensulfate. a saturated aqueous solution of 
sodium hydrogencarbonate and water, successively, which was then dried (MgS04^), followed by distilling 
off the solvent. The residue was subjected to a silica gel column chromatography (hexane - ethyl acetate = 
3:1-^1:1) to give the atwve-titled compound as a yellow oily substance (860 mg). 

~ Neat -1. 
IR I'---- cm : 
max 

1740. 1640. 1600, 1550. 1440. 1400. 1300 

NMR(200 MHz. CDCi3)ppm : 1 .31 (3H.t. J » 7Hz). 2.23(1 H,s). 2.25(2H.s). 2.28(1 H.s). 2.34(2H^). 2.39(3H.s), 
2.95(2H.$). 3.04(1 H.S). 3.96(0.67H.s). 4.19(1.33H.s). 4.23(2H,q. J « 7Hz). 7.14-7.46(5H.m) 

Step2 

Ethyl ester of 4-(2-methylphenyl)-2.6.7-trimethyl-1(2H)-isoquindinone-3-cartx)xylic acid 

To a solution of the compound (858 mg) obtained in Step 1 in toluene (15 ml) was added 1.8- 
diazatMcydo [5.4.0]undec-7-ene (0.5 ml). The mixture was refluxed for 9 hours. The solvent was distilled off. 
To the residue was added ethyl acetate, which was washed with water, a 10% aqueous solution of 
potassium hydrogensulfate and water, successively, then dried (MgSOf), followed by distilling off the 
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solvent. The residue was subjected to a silica get coiumn chromatography (hexane - ethyl acetate = 3:1 
1:1) to give the above-titled compound as colorless crystals. 
M.p. 126-128*0 (recrystailized from ethyl ether - isopropyl ether) 

1720. 1645. 1610. 1595. 1490 
10 NMR{200MH2,CDCl3)ppm : 0.89(3H.t,J = 7H2), 2.09(3H,s). 2.25(3H^). 2.40(3H.S). 3.61 (3H.s). 3.98- 
(2H.q.J = 7Hz). 6.73(1H.s). 7.11-7.39(4H.m). 8^7(1H.s) 

Step 3 

75 4-(2-Methylphenyl)-2.6,7-trimethyl-1 (2H)-isoquino!inone-3-carboxyiic add 

A mixture of the compound (87 mg) obtained In Step 2. IN-NaOH (1.5 mi) and ethanol (5 ml) was 
refluxed for 27 hours. To this mixture was added water, which was washed with ethyl ether, then was made 
acid with a 10% aqueous solution of potassium hydrogensulfate, followed by extraction with ethyl acetate. 
20 The extract solution was washed with a saline solution, and then dried (MgSO^), followed by distilling off the 
solvent to leave the above-titied compound as colorless crystals (60 mg). 
M.p. 298-299*0 (recrystailized from ethyl acetate - isopropyl ether) 

_ Nujol -1, 
25 IR u^^z, cm : 

max 

1720. 1615, 1590, 1490, 1415, 1235 

NMR(200MH2, CDCl3)ppm: 2.11(3H.s). 2.24(2H.s), 2.39(3H,s),3.67(3H.s). 6.68(1 H.S). 7.14-7.43(4H.m). 8.25- 
30 (1H.S) 

Using 2-benzoyl benzoic acids, reactions were allowed to proceed in a manner similar to that in 
Reference Example 1 to give compounds of Reference Examples 6-7. 

Reference Example 6 

35 

7-Chloro-4-phenyIlsocoumarin-3-carboxylic acid M.p. 220-221 * C 
Reference Example 7 
40 4-(4-Fluorophenyl)-6-methyiisocoumarin-3-carboxylic acid 
M.p. 198-199*0 
Reference Example 8 

45 

2-Amino-6-chloro-4-phenylisocoumarin 

To a solution of the compound (1.0 g) obtained in Working Example 2 in dichloromethane (50 ml) was 
added trifluoroacetic acid (4 mi), which was stinred for 30 minutes at room temperature. The solvent was 
50 distilled off. To the residue was added ethyl acetate. The mixture was washed with an aqueous solution of 
sodium hydrogencarbonate and a saline solution, then dried (Na2S04). followed by distilling off the soh^ent 
to afford the above-titled compound as yellow crystals (710 mg). 
M.p. 216-217*0 (recrystailized from ethyl acetate - isopropyl ether) 

55 
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Elemental Analysis for Ci5HioN02CI.1/4H20: 


Calcd. 
Found 


C, 65.23; 
C. 65.20; 


H, 3.83; 
H. 3.97: 


N. 5.07 
N. 4.96 



Reference Example 9 

3-Amino-6-chloro-2-methyl-4-phenyl-1(2HHsoquinoline 

Using the compound (0.61 g) obtained in Working Example 5. a reaction was allowed to proceed in a 
manner similar to that of Reference Example 8 to afford the above-titled compound as yellow crystals (0.42 

g). 

M.p. 181-183'C (recrystalllzed from ethyl acetate - isopropyl ether) 



Elemental Analysis for CisHi3N20CI: 


Calcd. 
Found 


C. 67.49; 
C. 67.34; 


H, 4.60; 
H. 4.69; 


N. 9.84 
N. 9.77 



Reference Example 10 

25 6-Ruoro-4-(4-fluorophenyl)lsocoumarin-3-carboxylic add 

Starting from 2-(4-fluoro)benzoyIbenzolc acid instead of 2-benzoyl-4-chlorobenzolc acid in Reference 
Example 1, a reaction was allowed to proceed in a manner like that of Reference Example 1, to afford the 
above-titled compound as colorless crystals. M.p. 202-205 *C 

30 

Reference Example 1 1 

4-(2-Methoxyphenyl)-2-methyl-1 (2H}-isoquinollnone-3-cart>oxyllc add 

35 Starting from 4-(2-methoxyphenyl)isocoumarin-3-carboxylic add (1.50g), a reaction was allowed to 
proceed in a manner like that of Reference Example 2, using methylamine instead of ammonia in Reference 
Example 2, to afford the above-litled compound (1.34g) as colorless crystals. M.p. 205-207*0 

Reference Example 12 

40 

4-<3,5-Di-t-butyl-4-hydroxyphenyl)-2-methyl-1 (2HHsoquinolinone-3-carboxylic acid 
Step 1 

45 N-[2-(3.5-Di-t-tHJty}-4-hydroxybenzoyl)benzoyl]-N-methyl glycine ethyl ester 

To 2-(3.S<IM-butyl-4-hydroxybenzoly)-ben2dc acid (2.88g) in totrahydrofuran anhydride (80ml) was 
added oxazolyl chloride (1.56ml) and dimethyfformamide (catalitic amount) and the mixture was stirred for 
30 min. To the mixture was added triethylamine (1.15ml) and the mixture was stirred for 2 hours al 50*C. 

so The solvent was distilled off. To the residue were added anhydrous tetrahydrofuran (100m;). sarcosine ethyl 
ester hydrochloride (3.75g) and triethylamine (4.48ml). The mixture was stirred for 15 hours at room 
temperature. The solvent was distilled off. To the residue was added water and it was extracted with ethyl 
acetate. The extract solution was washed with dilute hydrochk>ric acid, an aqueous solution of sodium 
cart)onate and water, successively, and then dried (N^SO^). The solvent was distilled off to afford the 

55 above-titled compound as colorless crystals (2.0g). 

M.p. 98-99 * C (recrystallized from ethyl acetateisopropyl ether) 
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Step 2 

4-(3,5-DM-butyl-44iydroxyphenyl)-2Hrnethyh1(2HH5oquinoIinone-3<a^ acid ethyl ester 

5 To a solution of the compound (1 .85g) obtained in Referance Example 2 In dimethylformamlde (20ml) 
was added sodium hydride (60% dispersion in mineral oil) (0.30g) and chloromethyl methyl ether (1.60ml). 
The mixture was stirred for 15 hours at room temperature. To the reaction mixture was added water, 
followed by extraction with ethyl acetate. The extract solution was washed and dried (Na2S0i), then the 
solvent was distilled off to leave a methoxymethyl ether derivative of the compound obtained in Step 1 as a 

10 colorless oily substance. To the oily sut>stance were added anhydrous toluene (100ml) and 1 ,8>diazacyclo- 
[5.4.0]undec-7-ene (1.5ml). The mixture was stirred for 4 hours at 110*C. To the reaction solution was 
added ethyl acetate and the mixture was washed with water, dilute hydrochloric acid and water, succes- 
sively, then dried (Na2S04), followed by distilling off the solvent to leave an oily substance containing 4- 
(3,5HJi-t-butyl-4-methoxymethoxyphenyl)-3,4<lihydro-4-hydroxy-2-methyl-1(2H)-isoquinolinone-3 

76 acid ethyl ester (isolated as colorless crystals) as main ingredient. To the oily substance was added toluene 
(100ml) and p-toluenesulfonlc add hydrate (1.0g) and refluxed for 1 hour. To the mixture was added ethyl 
acetate and the mixture was washed with water, an aqueous solution of sodium hydrogencartwnate and 
water, successively, then dried (Na2S04). followed by distilling off the solvent to afford the above-titled 
compound as pale yellow crystals (1.60g). M.p. 225-227 *C (recrystallized from ethyl acetate-isopropyl 

20 ether) 





Elemental Analysis for (^7H38N04 




Calcd. 


C, 74.45; 


H. 7.64; 


N, 3.22 


25 


Found 


C. 74.42; 


H. 7.42; 


N, 2.99 



Step 3 

^ 4-(3,5-Di-t-butyl-4-hydroxyphenyl)-2-methyl-182H)-isoqulnoline-3-carboxylic acid 

The compound (1.60g) obtained in Step 2 was added ethanol (35ml), H2O (7ml) and potassium 
hydroxide (I.BOg) and refluxed for 24 hours. The solvent was distilled off. The residue was by adding made 
acidic by adding diluted hydrochloric add. followed by extraction with ethyl acetate. The extract solution 
^ was washed with water, then dried (NaaSO^), followed by distilling off the solvent to afford flie above-titled 
compound as colorless crystals (1 .60g). 
M.p. >300*C (recrystallized from acetone-isopropyl ether) 



40 


Elemental Analysis for C25H29NO4.H2O 




Calcd.: 


C. 70.57; 


H, 7,34; 


N, 3.29 




Found: 


C. 70.71; 


H, 7.60; 


N. 3.40 



45 

Reference Example 13 

4-Phenyl-1H-2-benzothtopyrane-3-carboxylic add 

so Step 1 

2-Bromomethylb6nzophenone 

A mixture of 2-methylbenzophenone {9.8g), N-bromosuccinimide (8.9g). benzoyl peroxide (0.5g) and 
55 carbon tetrachloride (150ml) was refluxed for 1 hour witti light inradiation. The mixture was cooled, arid then 
filtered to remove insoluble substances. The filtrate was concentrated to afford quantitatively the above-titled 
compound as an oily susbstance. 

NMR (200MHz, CDCIa) ppm: 4.70(2H,s). 7.2e-7.65(7H.m). 7.75-7.85(2H,m) 
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Step 2 

Ethyl ester of 2-benzoylbenzylthio acetic acid 

6 To a solution of the compound obtained in Step 1 in dichloromethane (100ml) were added ethyl ester of 
thioglycollic acid (6.0g) and triethylamine (8.4mO. The solution was stirred for 1.5 hour at room temperature, 
washed with water, then dried (MgSO^), followed by distilling off the solvent The residue was subjected to 
a sliica gel column chromatography (hexane - ethyl acetate =9:1) to afford the above-titled compound as 
an oily susbstance (11. Og). 

10 NMR (200MHz. CDCI3) ppm: 1.24<3H.t.J = 7Hz). 3.04(2H.s). 4.03(2H,s). 4.12(2H.q^ = 7Hz), 7J27-7.^(7Hpm). 
7.78-7.82(2H,m) 

Step3 

75 Ethyl ester of 4-phenyl-1 H-2-benzothiopyran-3-cartx>xylic acid 

A solution of potasslunv-t-butoxide (7.1 4g) In tetrahydrofuran (BOmI) was dropped into a solution of the 
compound obtained in Step 2 in tetrahydrofuran <30ml), which was ttien stin-ed for 40 minutes at room 
temperature. The solvent was distilled off to half volume. To the solution was added water, followed by 
20 extraction witti ethyl acetate. The ettiyl acetate layer was washed witti water and dried (MgSO«), then the 
solvent was distilled off. The residue was crystallized from isopropyl ether-hexane to afford the above-titied 
compound as pale yellow crystals (0.75g) 
M.p. 89-90 *C (recrystallized from ettianol) 



Elemental Analysis for Ci8Hie02S 


Calcd.: 
Found: 


C, 72.94; 
C, 72.93; 


H, 5.44 
H. 5.55 



The aqueous layer was made acidic with 2N-HCI. followed by extraction with ethyl acetate. The extract 
solution was washed with water and dried (MgSO^). ttien ttie solvent was distilled off to afford 4-phenyl-lH- 
2-tenzofliiopyran-3-cart)Qxylic acid as colorless crystals (3.5g). 
M.p. 155-156*0 (recrystallized from ethanol) 



Elemental Analysis for C1CH12O2S 


Calcd. 
Found 


C. 71.62; 
C, 71.58; 


H. 4.51 
H, 4.47 



40 

St8p4 

4-Phenyl-1H-2-benzotiilopyran-3-carboxylic add 

45 

A mixture of ettiyl ester of carboxylic acid (592mg) obtained in Step 3. 2N-NaOH (3ml), etfianol (2ml) 
and dioxane (6ml) was heated for 1 hour at 80 • C. To the mixture was added water, then the mixture was 
made acidic with 2N-HC1. followed by extraction with ethyl acetate. The extract solution was washed with 
water and dried (MgSO^). then ttie solvent was distilled off. The residue was crystallized from isopropyl 
so ether-hexane to afford ttie above-titied compound as colorless crystals. M.p. 155-1 56 *C 

The compound was the same as the cartxsxylic add obtained in Step 3. 



55 
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Reference Example 14 

4^(2-Methoxyphenyl)-1 H-2-benzothiopyran-3-carboxylic add 
6 Step 1 

Ethyl ester of 2-(2-methoxybenzoyl)benzylthio acetic acid 

Using 2>methoxy-2'-methylbenzophenone, reaction was allowed to proceed in a manner similar to that 
10 in Step 1 and Step 2 of Reference Example 13 to give the above-titled compound as an oily substance. 

Niy/IR{200I^Hz. CDCI3) ppm: 1.25(3HXJ = 8Hz), 3.10(2H,s). 3.67(3H.s). 4.16(2H,s), 4.16(2H,q.J = 8Hz). 6.94- 
7.06(2H.m). 7.20-7^(6H,m) 

Step 2 

75 

Ethyl ester of 4-(2-methoxyphenyl)-1H-2-benzothiopyran-3-carboxylic add 

A solution of diisopropylamine (2.1ml) in tetrahydrofuran (20ml) was added dropwise to a solution of n- 
butylllthium In hexane (1.6mmol/ml, 8.5ml) at -78 'C. The mixture was stirred for 30 minutes at -78*C and 

20 added dropwise to a solution of the compound obtained In Step 1 In tetrahydrofuran (5ml). The mixture was 
stirred for 30 minutes at -78 'C and made acidic by adding 2N-HCI, followed by extraction with ethyl 
acetate. Tlie ethyl acetate layer was washed with water and dried (MgSOi), then the solvent was distilled off 
to afford the ethyl ester of 3,4-dihydro-4-hydroxy'^(2-methoxyphenyl)-1H-2-ben2othiopyran-3-carboxylic 
acid as an oily substance. The dly sutsstance was dissdved in benzene, and p-tluenesulfonic add hydrate 

25 (0.77g) was added, then the solution was refluxed with a Dean-Stark system. After 30 minutes to the mixture 
was added water, followed by extraction with ethyl acetate. The extract solution was washed with water, and 
dried (MgS04), followed by distilling off the solvent. The residue was subjected to a silica gel column 
chromatography (hexane - ethyl acetate ^4:1) to afford the above-titled compound as a colorless crystals 
(0.77g). 

30 M.p. 86-87 * C (recrystallized from ethanol) 



Elemental Analysis for CisHisOaS 


Caicd. 
Found 


C, 69.91; 
C, 70.00; 


H. 5.56 
H, 5.69 



45 



50 



Step 3 

4-(2-Methoxyphenyl)-l H-2-benzothlopyran-3-cart)oxylic add 

Using the compound obtained In Step 2, reaction was allowed to proceed in a manner of Step 4 of 
Reference Example 13 to dh/e the above-titled compound as a colorless crystal. 
M.p. 1 90-192 *C 



Elemental Analysis for C17H14O3S 


Calcd. 
Found 


C, 68.44; 
C, 68.48; 


H. 4.73 
H, 4.81 



Working Example 1 

55 N-(6-Chloro-4-phenylisocoumarin-3-yl)-N'-(2,4<lifluorophenyl)urea 

To a mixture of 6-chloro-4-phenyiisocoumarin-3-carboxylic acid (1.50 g), diphenyi phosphoryl azide 
(DPPA) (1 .43 ml) and benzene (50 ml) was added dropwise triethylamine (0.71 ml) while stirring at room 
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temperature. This mixture was stirred for one hour at room temperature and for 30 minutes under reflux, 
then there was added 2,4-difluoroaniline (0.80 mO, followed by refluxing for 2 hours. The reaction mixture 
was cooled, and then washed with water, diluted hdyrochloric acid, an aqueous solution of sodium 
hydrogencarbonate and water, successively, then dried (Na2S04), followed by distilling off the soh/ent The 
residue was subjected to a siOca gel column chromatography (hexane-acetones4:1) to afford the above- 
titled compound as colorless crystals (0.90 g). 
M.p. 1 96-1 97 -C (recrystallized from ethyl acetate - isopropyl ether) 



Elemental Analysis for C22Hi3N203CfF2: 


Calcd. 
Found 


C. 61.91; 
C. 62.03; 


H. 3.07; 
H. 3.20: 


N, 6.56 
N. 6.44 



Working Example 2 

t-Butyl N-(6-chloro-4^phenylisocoumarin-3-yO car1>amate 

A mixture of 6-chloro-4-phenylisocoumarin-3-cartx)xync acid (2.50 g), t-butanol (30 ml)» DPPA (2.35 ml) 
and triethylamine (1.18 ml) was stin^ed for one hour at room temperature, followed by refluxing for one hour. 
The reaction mixture was concentrated. To the concentrate was added ethyl acetate. This mixture was 
washed with water, diluted hydrochloric acid, an aqueous solution of sodium hydrogencarbonate and water, 
successh^ety. followed by drying (Na2S04). The solvent was distilled off to afford the above-tided compound 
as colorless crystals (1.52 g). 

M.p. 183-1 84 *C (recrystallized from ethyl acetate - isopropylether) 



Elemental Analysis for C20H18NO1CI: 


Calcd. 
Found 


C, 64.61; 
C, 64.36; 


H. 4.88; 
H, 5.12; 


N. 3.77 
N, 3.60 



Working Example 3 

N-(6-Chloro-1 ,2-dihydro-2-methyl-4-phenyH -oxoisoqulnolin-3-yl>N'-(2.4-dlfluorophenyl)urea 

Using 6-chloro-2-methyl-4-phenyl-1(2H)-isoquinonnone-3<artx»cyric add instead of 6-chloro-4- 
phenylisocoumarin-3-carboxyiic ackl. the reaction was allowed to proceed In a manner like that of Working 
Example 1 to afford the above-titled compound as colorless crystals. 
M.p>300-C 



Elemental Analysis for C23H16N8O2CIF2: 


Calcd. 
Found 


C, 62.81; 
C, 62.82; 


H. 3.67; 
H, 3.57; 


N. 9.55 
N. 9.46 



Working Example 4 

N-I6-Chloro-1,2-dihydro-2-methyi-4-phenyl-1-oxoisoquinolin-3-yl>N'-(3-methylphenyl)urea 

By using 6-chloro-2-methyl-4-phenyl-1(2H)-isoquinoIinone-3-carboxy!ic ackJ and 3-methyl aniline re- 
spectively in place of 6-chloro-4-phBnylisocoumarin-3-carboxylic add and 2,4-difluoroaniIine in Working 
Example 1, reaction was allowed to proceed In a manner like that of Working Example 1 to afford the 
above-titled compound as colorless crystals. 
M.p>300*C 
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Elemental Analysis for C24H2oN302CI: 


Calcd. 
Found 


C. 68.98: 
C. 68.87: 


H. 4.82; 
H. 4.94; 


N, 10.08 
N. 9.84 



5 

Working Example 5 

t-Butyl N-{6-chIoro-1 .2<llhydro-2-methyl-4-phenyl-1 -oxolsoquinoiin-3-yl)carbamate 

By using 6-chloro-2-methyl-4-phenyl-1(2H)-isoqulnolinon-3-carbaxyllc acid In place of 6-chloro-4- 
phenylisocoumarin-3-carboxylic acid In Working Example 2, the reaction was allowed to proceed In a 
manner like that of Working Example 2 to afford the above-titled compound as colorless crystals. 
M.p. 217-218 



Elemental Analysis for C21 H21 N2O3CI: 


Calcd. 
Found 


C. 65.54; 
C. 68.87; 


H, 5.50; 
H. 4.94: 


N. 7.28 
N. 7.06 



Using 4-phenyl-1(2H)-isoquinolinon-3-<;arboxylic acid . reactions were allowed to proceed in a manner 
like that of Working Example 3 to afford compounds of Working Examples 6-8. 

25 Working Example 6 

N-(6-Chloro-1.2-dihydro-4-phenyl-1-oxoisoquinolin-3-yl)-N*-(2,4-dif1uorophenyl)urea 

M.p>300*C 

30 

Working Example 7 

N-n.2-Dihydro-4-(4-fluorophenyl)-2-methyh1-oxolsoquinolln-3^ylhN'-(2.4^ifluoro(^ 
35 M.p>300*C 

Working Example 8 

N-[1^-Dihydro-4-(2-methylphenyl)-2.67-trimelhyl-1-oxolsoqulnolin-3-ylhNH2,4HJiffl^ 

40 

M.p. 252-254 -C 

in a manner like that of Working Example 1, 4-ph8nylisocoumarin-3-carboxylic acids were allowed to 
react with DPPA, then the reaction products were further allowed to react with amines to afford compounds 
of Working Examples 9-20. 

45 

Working Example 9 

N-(7-Chloro-4-phenylisocoumarin-3-yl)-N-(2,4-dlfluorophenyl)urea 
50 M.p. 194-195 -C 
Working Example 10 

IM.[4.(4.F1uorophenyl)-6-methylisocoumarin-3-yl]-N*-(2,4-difluorophenyl)urea 

55 

M.p. 246-248 -C 
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Working Example 1 1 

N-[4-(4-Ruorophenyl)isocoumarin-3-yl>hr-(2,4-difiuorophenyl)urea 
5 M.p. 204.205*0 
Working Example 12 

N-(4-PhenyHsocoumaiin-3-yI)-N'-(2,4-difluorophenyl)urea 

10 

M.p. 1 94-1 95 
Working Example 13 
76 N-{6-Ch!oro-4-phenynsocoumarin-3-yI)-N'-(4-ac»toxy-3.5-dirnethylphenyO^ 
M.p. 218-219*0 
Working Example 14 

20 

N-[4-(2-Methoxyphenyl)tsocoumarin.3-yl]-N'-(4-acetoxy>3.5-dimethylphenyl) urea 
M.p. 224-225-0 
25 Working Example 15 

N-[4-(2-Methoxyphenyl)isocoumarin-3-ylhN*-(2,4-difluorophenyl)urea M.p. 213-215*0 
Working Example 16 

30 

N^e-Ruoro-4.(4-fliJorophenyl)isocoumarin-3-ylhN'-(2.4-difluorophe Mjp. 191 -193*0 

Working Example 17 

35 N-[6-Ruoro-4-(4"fluorophenyl)lsocoumarln-3-yl>N'-(4-acetoxy-3,5-dlmethyl phenyl)urea 
M.p. 233-234*0 
Working Example 18 

40 

N-(4-lsocoumarln-3-yl)-N'-(4-acetoxy-3.5-dimethylphenyI)urea M.p. 223-225 'C 
Working Example 19 
45 N-[4-(2-Methoxyphenyl)isocoumarin-3-yl}-N*-cyclohexylurea M.p. 21 7-21 9 * 0 
Working Example 20 

N-[4-(2-M6thoxyphenyOisocournarin-3-ylhN*-ethoxycarbonyl-methylurea M.p. 155-157*0 

50 

Working Example 21 

Benzyl N-(4-(2-methoxyphenyl)lsocoumarin-3-yl]carbamate 

55 A mixture of 4-(2-methoxyphenyl)isocoumarin-3-carboxyBc acid (148mg). dried benzene (8ml). DPPA- 
(0.143ml) and triethylamine (0.071ml) was stirred for 1 hour at room temperature and refluxed for 30 
minutes. To the mixture was added benzyl alcohol (0.15ml), and the mixture was refluxed for 4 hours. The 
solution was cooled, and washed with water, dilute hydrochk>ric acki. an aqueous solution of sodium 
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hydrogencarbonate and water, successively, and then dried (MgS04), followed by distfliing off the solvent 
The residue was subiected to silica gel colum chromatography (hexane - acetone = 3:1) to give the above- 
titled compound as colorless crystals (50mg). 

144-146*0 (recrystallized from ethyl acetate-ethyl ether) 



Elemental Analysis for C24H19NO6 


Caicd. 
Found 


C. 71.81; 
C. 71.64; 


H. 4.77: 
H. 4.52; 


N, 3.49 
N, 3.57 



Working Example 22 

t-Butyl N-[4-(2-methoxyphenyl)isocoumarin-3-yl]carbamate 

By using 4-(2-methoxyphenyl)isocoumarine-3-carboxylic acid instead of 6-chloro-4-phenylisocoumarin- 
3-carboxylic acid in Working Example 2. a reaction was allowed to proceed similar to that of Reference 
Example 2 to afford the atx)ve-titled compound as colorless crystals. 
M.p. 203-205 *C (recrystallized from acetone-ethyl ether) 



Elemental Analysis for C21 H21 NOs 


Calcd. 
Found 


C, 68.65; 
C. 68.42; 


H, 5.76; 
H, 5.48; 


N, 3.81 
N. 3.83 



Working Example 23 

N-[4-(3.5-Di-t-butyl-4-hydroxyphenyl)-1,2-dihydro-2-rnethyl-1-oxolsoquindin-3-ylhN'-^^^ 

By using isoquinofinone-3-cart>oxylic acid obtained in Reference Example 12, reactk)n was allowed to 
proceed in a manner like that of Working Example 3 to afford the above-titled compound as colorless 
crystals. M.p. 230-232 

Working Example 24 

N-[4-(2-Methoxyphenyl)-1.2-dihydro-2-methyl-1-oxoisoquinorm-3-yl)-N'-(2,4-difluorophenyl)urea 

By using isoqulnoIinone-3-carbaxylk: acid obtained in Reference Example 11 .a reaction was allowed to 
proceed in a manner like that of Working Example 3 to afford the above-titled compound as colorless 
crystals. M.p. 207-209 * C 

Working Example 25 

N-[4-(2-Methoxypheny l)-1 ^-dihydro-2-methyl-1 -oxoisoquinolin-3-yl]-N'-6thoxycarbonylmethyturea 

By using the compound obtained in Reference Example 11 and the ethyl ester of glycine respectively 
in place of 6-chloro-4-phenylisocoumarin and 2,4-difluoroaniline in Working Example l.the reaction was 
allowed to proceed in a manner like that of Working Example 1 to afford the above-titled compound as 
colorless crystals. 
M.p. 128-1 30* C 
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Working Example 26 

N-(4-acetoxy-3,5-dimethylphenyl)-N'-(4-ph©nyl-1 H-2-b9nzothiopyran-3-yD urea 

5 To a mixture of 4i)henyl-1H-2-ben2othiopyran-3-carboxyIic acid fin Reference Bcample 13) (268mg), 
DPPA (330mg) and benzene (5ml) was added dropwise to trietfiylamime (0.14ml) and the mixture was 
stirred at room temperature for 30 minutes, then refluxed for 30 minutes. To the mixture were added 4- 
acetoxy-3,5-dimethylaniIine hydrochloride (258mg) and triethylamine (0.17ml). followed by refluxing for 20 
minutes. The mixture was washed with water, then dried (MgSOi). followed by distilling off the solvent. To 

10 the residue was added ether to afford the above-titled compound as colorless crystals (280mg). 
M.p. 206-208 •C (recrystallized from ethanoldichloromethane) 





Elemental Analysis for 026H24N2O3 


76 


Calcd. 


C. 70.25; 


H. 5.44; 


N. 6.30 




Found 


C. 69.93: 


H. 5.21; 


N, 6.11 



Working Example 27 

N-(4-Acetoxy-3.5-dimethylphenyl)-N*-(4-(2-methoxyphenyl)-1H-2 -ben2othiopyran-3-yl]urea 

By using the compound obtained in Reference Example 14, the reaction was allowed to proceed in a 
manner like that of Working Example 26 to afford the above^ed compound. 
M.p. 207-209*0 (recrystalDzed from acetone) 



Elemental Analysis for C27H26N204^ 


Caicd. 
Found 


a 68.33; 
C, 68.38: 


H. 5.52; 
H, 5.34; 


N. 5.90 
N. 5^ 



Working Example 28 

35 

N-(4-Dimethylamlnophenyl)-N'-[4-(2-methoxyphenyl)-1H-2-ben20thiopyran-3-yllurea 

By using 4-(2-methoxyphenyl)-1H-2-benzothiopyran-3-carboxylic acid and 4-N,N-dimethylaminoaniline 
in place of 4-phenyl-1 H-2-benzothK)pyran in Working Example 26 and 4^acetoxy-3,5-dimethylani!ine, re- 
40 spectively, the reaction was aHowed to proceed in a manner like that of Working Example 26 to afford the 
above-titled compound . 
M.p. 128-130*0 (recrystallized from acetone) 



45 


Elemental Analysis for C25H25N3O2S 




Oalcd. 


C, 69^; 


H. 5^: 


N. 9.74 




Found 


C, 69.69: 


H. 5^; 


N. 9.74 



Working Example 29 

N-(4-Hydroxy-3»5-dime1hylphenyl)-N'-(4-phenyl-1H-2-t)en20thiopyran-3-yl)urea 

A solution of compound obtained in Working Example 26 (80mg) in methanol-tetrahydrofuran (1:1, 3ml) 
was added with 2N-NaOH (iml) and then the mixture was stinred for 15 minutes at room temperature. To 
the solution was added water, and made acidic with 2N-H0I, followed by extraction with ettiyl acetate. The 
extact solution was washed witii water and dried (MgSO^), then the solvent was distilled off. To tiie reskhje 
was added acetone to afford the above-titied compound as cokMless crystals (32mg). 
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M.p. 227-228*0 





Elemental Analysis for C24H22N202S 


5 


Calcd. 


C. 71 .62; 


H, 5.51: 


N. 6.96 




Found 


C, 71.37: 


H. 5.53; 


N, 7.04 



Working Example 30 

N-(4-N,N-dlmethylamlnophenyl)-N*-(6-chloro-4-phenyllsocoumarln-3-yl)urea 

By using 4-N.N-dimethylamlnoaniline instead of 2.4-difluoroanlline in Working Example 1, the reaction 
was allowed to proceed in a manner like that of Working Example 1 to afford the above-titled compound as 
colorless crystals. M.p. 21 0-21 2 • C 

Working Example 31 

N-(4-N,N-dimethylamlnophenyI)-N-[4-(2-methoxyphenyl)isocoumarin-3-yl]urea 

20 

By using 4-(2-methoxyphenyl)isocoumarin*3-carboxylic acid and 4-N,N-dimethylaminoaniline in place of 
6-chloro-4-phenylisocoumarine-3-cartx)xylic acid and 2,4-difluoroaniline in Working Example 1 , respectively, 
the reaction was allowed to proceed in a manner like that of Working Example 1 to afford the above-titled 
compounds as colorless crystals. 
^ M.p. 229-231 * C (recrystaltized from acetone) 

Claims 

Claims for the following Contracting States : AT, BE, CH, U, DE, DK. FR, GB, GR, IT, LU, NL. SE 

^ 1. A compound of the general formula: 




KHCO-Y-R* 



wherein a ring A and a ring B stand independently for an optionally substituted benzene ring, Z* 
stands for O or S or 



X 



50 



stands for -GH2-, X stands for 0, S or NR^ wherein stands for hydrogen atom or an alkyl group; Y 
stands for NH, O or (CH2)n wherein n denotes 0 to 2; and R^ stands lor an optionally substituted 
hydrocarix>n group, or a salt thereof. 



55 
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2. A compound as claimed in claim 1 , which is a compound of the general fbmnula: 

z 



NHCO-Y-R* 



wherein a ring A and a ring B stand independently for an optionally substituted benzene ring, Z stands 
for O or S, X stands for O. S or NR^ wherein stands for hydrogen atom or an alkyl group. Y stands 
75 for NH. 0 or (CH2)n wherein n denotes 0 to 2, and R^ stands for an optionally substituted hydrocarbon 
group, or a salt thereof. 

3. A compound as claimed in Claim 1. wherein the ring A and the ring B stand independently for a 
benzene ring which may be substituted with 1- 4 substituents selected from the group consisting of (l)a 

20 halogen, (2)a Ci-c alkyl group which may be substituted with 1 to 5 halogens. (3)a Ci-e alkoxy group 
which may be substituted with 1 to 5 halogens, (4)a Ci-g alkylthio group which may be substituted with 
1 to 5 halogens, (5)a C1-7 acylamino group, (6)a Ci-a acyloxy group and (7)a hydroxy! group, or 
adjacent cartwn atoms on the ring A or B may form a 5- to 7-membered ring together with a group of 
the formula: -(CH2)t- wherein t denotes an integer of 3 to 5. 

25 

4. A compound as claimed in Claim 1, wherein the ring A and the ring B stand independently for a 
benzene ring which may be substituted with 1-4 substituents selected from the group consisting of (1)a 
halogen. (2)a Ci-s alkyl group which may be substituted with 1 to 3 halogens and {3)a C1-4 alkoxy 
group which may be substituted with 1 to 3 halogens. 

30 

5. A compound as claimed in Claim 1. wherein R^ is hydrogen, a straight-chain or branched Ci-s alkyl 
group, a C3-6 cycloalkyi group or a C3-6 cycloalkyl-Ci alkyl group. 

6. A compound as claimed in Claim 1. wherein X stands for O or S. 

35 

7. A compound as claimed in Claim 1 . vvherein Y stands for O or NH. 

a A compound as claimed in Claim 1, wherein R^ stands for (1)a straight-chain or branched Ci-b alkyl 
group. (2)3 Cs-a cycloalkyi group, (3) a Cs-s cycloalkyl-Ci alkyl group, (4)a Ce-io aryl group or (5)a 
40 C7-16 aralkyi group, each of which may be substituted with 1-4 substituents selected from the group 
consisting of (i)a halogen, (ii)a Ci -c alkyl group which may be substituted with 1 to 5 halogens, fiii)a 
Ci -6 alkoxy group which may be substituted with 1 to 5 halogens. (iv)a Ci -e alkylthio group which may 
be sut)Stituted with 1 to 5 halogens, (v)a C1-7 acylamino group, (vi)a C1-3 acyloxy group. (vii)a 
hydroxy! group and (vliQan amino group which may be substituted with one or two C1.4 alkyl groups. 

45 

9. A compound as claimed in Claim 1. wherein R^ stands for (1)a Ci-s alkyl group. (2)a C3-8 cycloalkyi 
group (3)a Ce -10 aryl group or (4)a Cz-ie aralkyi group, each of which may be substituted with 1-4 
substituents selected from the group consisting of (i)a halogen, Oi)a Ci-s alkyl group which may be 
substituted with 1 to 5 halogens, Ciii)a Ci-e alkoxy group which may be substituted with 1 to 5 

so halogens. fiv)a Ci-e alkylthio group which may be substituted with 1 to 5 hafogens. (v)a C1-7 
acylamino group, (vi)a Ci-a acyloxy group and (vri)a hydroxyl group. 

10. A compound as claimed In Claim 1. wherein R^ stands for (l)a Ci-« alkyl group. (2)a Cs-s cycfoalkyi 
group, (3)a phenyl group or (4)a phenyl-Ci-» alkyl group, each of which may be substituted with 1-3 

55 subsitutents selected from the group consisting of (i)a halogen. (ii)a Ci -4 alkyl group. fiii)a Ci -4 alkoxy 
group, (iv)a Ci -3 acyloxy group and (v)an amino group which may be substituted vrith one or two C1-4 
alkyl groups. 
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11. A compound as claimed In Claim 1. wherein stands for (l)a alkyl group, (2)a Cs-s cycloalkyi 
group. (3)a phenyl group which may be substrtuted with 1-3 substituents selected from the group 
consisting of (i)a halogen, (i")a alkyi group, 0ii)a allcoxy group, (jv)a C1-3 acyloxy group and 
(v)an amino group which may be substituted with one or two C1-4 alkyI groups, or (4)a phenyl-Ci-4 
alkyI group. 

12. A compound as claimed In Claim 1. wherein Z* stands for 0 or 



stands for -CKb-, the ring A and the ring B stand independently for a benzene ring which may be 
substituted with 1 to 2 substituents selected from the group consisting of (1)a halogen. (2)a Ci-e alkyl 
group and (3)a C1-4 alkoxy, and stands for hydrogen atom or a Ci*4 alkyl group. 

13. A compound as claimed In Qalm 1 which Is N-(6-chloro-4-phenylisocoumarin-3-yl)-N'-(2,4- 

difluorophenyl)urea. 

14. A compound as claimed in Claim 1 which Is N-[4-(4-fluorophenyl)-6-melhyllsocoumarin-3-yl]-N*-(2.4- 
difluorophenyQurea. 

15. A compound as claimed In Claim 1 which is N-(6-chtoro-4-phenylisocoumarin-3-yl)-N'-(4-aootoxy-3,5- 
dimethylphenyl)ursa. 

16. A compound as claimed In Claim 1 which is N-[4-(2-methoxyphenyl)lsocoumarin-3-ylhN*-(4-acetoxy- 
3,5-dimethylphenyl)urea. 

17. A compound as claimed in Claim 1 which is N-[4-(2-methoxyphenyl)isocoumarin-3-ylhN*-(2.4- 
difluorophenyl)urea. 

ia A compound as claimed in Claim 1 which is rsK4-(2-methoxyphenyl)isocoumarin-3-ylhN*-cyclohex- 
ylurea. 

19. A compound as claimed in Claim 1 which Is N-{4-acetoxy-3,5-dlmethylphenyl)-N*-I4-(2-methoxyphenyl)- 
1 H-2-benzothlopyran-3-yl]urea. 

20. A compound as claimed in Claim 1 which is N-(44iydroxy-3.5-dimethylphenyl)-N'-(4-phenyl-1H-2- 
benzothiopyran-3-yl)urea. 

21. An acyl CoAxholesterol transferase inhibitor which comprises an effective amount of a compound of 
the general fonmula: 



wherein the symbols are of the same meaning as defined in Claim 1. or a pharmaceutically acceptable 
salt thereof. 





ffflco-y-R2 
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22. A method of producing a compound of the general fonmula: 

NHCO-r -R* 

wherein V stands for NH or 0, and the other symbols are of the same meaning as defined in Claim 1 , 
or its salt, which comprises reacting a compound of the general formula: 




wherein the symlx)l$ are of the same meaning as defined in Claim 1, or a salt thereof with a compound 
of the general formula: 

wherein Y' has the same meaning as defined above, and is of the same meaning as defined in 
Claim 1 , or a salt thereof. 

23. A method of producing a compound of the general formula: 

NBC0-Y-R2 

wherein the symbols are of the same meaning as defined in Claim 1, or a salt thereof, which comprises 
reacting a compound of the general formula: 
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wherein the symbols are of the same meaning as defined in Claim 1, or a salt thereof with a compound 
of the formula: 

R2-Y-CO2H 

6 

wherein the symbols are of the same meaning as defined in Claim 1, or a salt thereof or a reactive 
derivative thereof. 

24. A compound of the formula: 

10 



V 



16 




20 

wherein a ring A and a ring B stand independently tor an optionally substituted benzene ring, Z* 
stands for O or S or 

X 

stands for -CH2-, X stands for O. S or NR^ wherein stands for hydrogen atom or an alkyi group, and 
stands for H2 or = C = O. or a salt thereof. 

30 

25. A method of producing a compound of the general formula: 



3S 




wherein the symbols are of the same meaning as defined in Claim 24, or a salt thereof, which 
comprises hydolyzing a compound of the general formula: 




55 wherein the symbols are of the same meaning as defined in Claim 24. or a saK thereof. 

26. Use of a compound as claimed in Claim 1 as an active component In the preparation of an acyl CoA: 
cholesterol transferase inhibitor. 
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27. Use of a compound as claimed in ciaim 24 as starting material in the preparation of a compounds as 
claimed in Claim 1. 

Claims for the following Contracting State : ES 

1. A method for producing a compound of the general formula: 




wherein a ring A and a ring B stand independently for an optionally sut>stituted benzene ring, Z* 
stands for O or S or 

X 

stands for -CH2-, X stands for O, S or NR^ wherein stands for hydrogen atom or an alkyi group; Y 
stands for NH, O or (CH2)„ wherein n denotes 0 to 2; and R^ stands for an optionally substituted 
hydrocartxm group, or a salt thereof, which comprises 
a) reacting a compound of the general formula: 




wherein the symbols are of the same meaning as defined above, or a salt thereof with a compound 
of the formula: 

R2-Y-C0feH 

wherein the symbols are of the same meaning as (tefined above, or a salt thereof or a reactive 
derivative thereof, or 

b) for preparing a compound of the general formula: 
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wherein Y* stands for NH or 0, and the other symbols are of the same meaning as defined above, or 
its salt, reacting a compound of the general fonfnula: 



6 



10 




wherein the symt>ols are of the same meaning as defined above, or a salt thereof with a compound 
76 of the general formula: 

R2-r-H 

wherein T has the same meaning as defined above, and is of the same meaning as defined 

20 above, or a salt thereof. 

2. A method as claimed in claim 1, for preparing a compound of the general formula: 

z 



NHC0~Y-R2 



wherein a ring A and a ring B stand independently for an optionally substituted l:»enzene ring, Z stands 
35 for O or S, X stands for O, S or NR^ wherein R^ stands for hydrogen atom or an all<yl group. Y stands 
for NH. 0 or (CH2)n wherein n denotes 0 to 2, and R^ stands for an optionally substituted hydrocarbon 
group, or a salt thereof. 

3. A method as claimed In Claim 1, wherein the ring A and the ring B stand independently for a benzene 
40 ring which may be substituted with 1-4 substituents selected from the group consisting of (1)a halogen, 

(2)a Ci -6 alkyi group which may be substituted with 1 to 5 halogens, (3)a Ci alkoxy group which 
may be substituted with 1 to 5 halogens, (4)a Ci -t alkylthio group which may be substituted with 1 to 5 
halogens, (5)a C1-7 acylamino group, (6)a C1-3 acyloxy group and (7)a hydroxyl group, or adjacent 
cariDon atoms on the ring A or B may form a 5- to 7-membered ring together with a group of the 
45 formula: -(CHzh- wherein t denotes an integer of 3 to 5. 

4. A method as claimed in Claim 1 , wherein the ring A and the ring B stand independently for a benzene 
ring which may be substituted with 1-4 substituents selected from the group consisting of (1)a halogen, 
(2)a Ci -6 alkyI group which may be substituted with 1 to 3 halogens and (3)a C1-4 alkoxy group which 

so may be substituted with 1 to 3 halogens. 

5. A method as claimed in Claim 1. wherein R^ is hydrogen, a straight-chain or branched Ci-c alkyl 
group, a C3-S cycloalkyi group or a Cs-e cycloalkyl-Ci alkyl group. 

55 6. A method as claimed in Claim 1 , wherein X stands for O or S. 

7. A method as claimed In Claim 1 , wherein Y stands for O or NH. 
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& A method as claimed In Claim 1, wherein stands for (1)a straight-chain or branched Ci-g alkyl 
group, (2)a Ca-g cycloalkyi group, (3) a C3-8 cyc)oalkyl-Ci -4 alkyl group. (4)a Cg-io aryl group or (5)a 
C7-1G aralkyi group, each of which may be substituted with 1-4 substituents selected from the group 
consisting of G)a halogen. (ii)a Ci-g alkyl group which may be substituted with 1 to 5 halogens, (iii)a 
C1-6 alkoxy group which may be substituted with 1 to 5 halogens. (iv)a Ci-e alkytthio group v^ich may 
be substituted with 1 to 5 halogens, {v)a C1-7 acylamino group. (v})a C»-3 acyloxy group. (vil)a 
hydroxyl group and (viii)an amino group which may be substituted with one or two Ci -4 alkyl groups. 

9. A method as claimed in Claim 1, wherein R2 stands for (1)a Ci-b alkyl group, (2)a Cs-t cycloalkyi 
group (3)a Ce-io aryl group or (4)a Cz-ig aralkyi group, each of which may be substituted with 1-4 
substituents selected from the group consisting of (i)a halogen. (i\)a Ci^ alkyl group which may be 
substituted with 1 to 5 halogens. (in)a Ci-g alkoxy group which may be substituted with 1 to 5 
hatogens. {iv)a Cw alkytthio group which may be substituted with 1 to 5 hak>gens. (v)a C1-7 
acylamino group. (vi)a C1-3 acyloxy group and (vii)a hydroxyl group. 

10. A method as claimed in Claim 1, wherein stands for (1)a Ci-g alkyl group, (2)a C3-8 cycloalkyi 
group, (3)a phenyl group or (4)a phenyl-Ci-4 alkyl group, each of which may be substituted with 1-3 
subsltutents selected from the group consisting of (i)a halogen. 0i)a C1-4 alkyl group. (iii)a C1-4 alkoxy 
group. (h^)a C1-3 acyloxy group and (v)an amino group which may be substituted with one or two Ci -4 
alkyl groups. 

11. A method as claimed in Claim 1. wherein R^ stands for (1)a Ci-g alkyl group, (2)a Cs-a cycloalkyi 
group. (3)a phenyl group which may be substituted with 1-3 substituents selected from the group 
consisting of (i)a hatogen. fii)a C1-4 alkyl group, (tii)a C1-4 alkoxy group. (iv)a Ct-3 acyloxy group and 
(v)an amino group which may be substituted with one or two Ci -4 alkyl groups, or (4)a phenyl-Ci -4 
alkyl group. 

12. A method as claimed in Claim 1. wherein Z' stands for O or 



stands for -CH2-. the ring A and the ring B stand independently for a benzene ring which may be 
suk>stituted with 1 to 2 substituents selected from the group consisting of (1)a habgen. (2)a Ci-s alkyl 
group and (3)a Ci -4 alkoxy, and stands for hydrogen atom or a Ci -4 alkyl group. 

13. A method as claimed in Claim 1 wherein the prepared compound is N-(8-chloro-4-phenylisocoumarin-3- 
yl)-N*-(2.4-difluorophenyl)urea. 

14. A method as claimed in Claim 1 wherein the prepared compound is N-[4-(4-fluorophenyl)-6- 
methylisoooumarin-3-yl>N'-(2.4-d}fluorophenyl)urea. 

15. A metiiod as claimed In Claim 1 wherein the prepared compound is N-(6-chloro-4-phenylisocoumarln-3- 
yl)-N*-(4-acetoxy-3.5-dimethylphenyl)urea. 

16. A method as claimed in Qaim 1 wherein the prepared compound is N-[4-(2-methoxyphenyl)- 
isocoumarin-3-yl)-N*-(4-acetoxy-3.5-dimethylphenyl)urea. 

17. A method as claimed in Claim 1 wherein the prepared compound Is N-[4^2-methoxyphenyl)- 
isocoumarin-3-yl]-N*-(2.4^ifIuorophenyOurea 

ia A method as claimed in Claim 1 wherein the prepared compound is N-[4-(2-me!thoxyphenyl)- 
isocoumarir>-3-yq-N*-cyclohexylurea. 

19. A method as claimed in Claim 1 wherein ttie prepared compound is r4-(4-acetoxy-3,5<finnethylphenyl)- 
N*-[4-(2-methoxyphenyl)-1H-2-benzothiopyran-3-yl]urea. 
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20. A method as claimed in Claim 1 wherein the prepared compound is N-(4-hydroxy-3,5-dimethylphenyl)- 
N*-(4-phenyl- 1 H-2-benzothiopyran-3-yl)urea. 

21. A method for preparing an acyi CoA:cholesterol transferase Inhibitor which comprises using an effective 
6 amount of a compound of the general formula: 



10 




wherein the symbols are of the same meaning as defined in Claim 1, or a pharmaceuticaliy acceptable 
salt thereof. 

20 22. A method for preparing a compound of the formula: 



2S 




wherein a ring A and a ring B stand independently for an optionally substituted benzene ring, Z* 
stands for 0 or S or 



ss 




stands for -CH2-, X stands for 0, S or NR^ wherein stands for hydrogen atom or an alkyi group, and 
40 R^ stands for H2 or » C - 0, or a salt thereof, 
which method comprises 

a) for preparing a compound wherein R^ is = C " O reacting a compound of the general formula: 




with an azidition reagent, optionally followed by 
55 b) hydrolyzation for preparing compounds wherein R^ is Hs' 

23. Use of compounds as prepared in claim 22 as starting material in the preparation of compounds as 
defined in daim 1 . 
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PatentansprUche 

PatentansprUche fUr folgende Vertragsstaaten : AT, BE, CH, LI, DE, DK, FR, GB, GR, IT, LU, NL, SE 

1. Verbtndung der allgemeinen Formal: 



10 




16 

worin ein Ring A und ein Ring B unabhSngig fQr einan gegebenenfalls substituierten Benzolring stehen. 
fUr O Oder S steht Oder 



20 




fQr -CH2- steht. X fur 0, S Oder NR^ steht, worin R^ fQr ein Wasserstoffatom Oder eine Alkylgruppe 
steht: Y steht fur NH, 0 oder (CH2)n. worin n 0 bis 2 bezeichnet, und R^ steht fQr eine gegebenenfalls 
substituierte Kohlenwasserstoffgruppe. oder ein Salz derselben. 

2. Verbindung wie in Anspruch 1 beansprucht, welche eine Verbindung der allgemeinen Fbrmel 



2 



30 




MHCO-Y-R* 



ist worin ein Ring A und ein Ring B unabhangig fur einen gegebenenfalls substituierten Benzolring 
stehen, Z fOr O oder S steht. X fQr O. S Oder NR^ steht, worin R^ fOr ein Wasserstoffatom Oder eine 
40 All^gruppe steht Y steht fUr NH, O oder (CHajn.worin n 0 bis 2 bezeichnet. und R^ steht fQr eine 
gegebenenfalls substituierte Kohlenwasserstoffgruppe, oder ein Salz derselben. 

3. Verbindung wie in Anspruch 1 tDeansprucht, worin der Ring A und der Ring B unabhSngig fQr einen 
Benzolring stehen, der mit 1-4 Substituanten substituiert sein kann, die aus der Gruppe ausgewfihit 

45 sind, welche aus (1) einem Halogen, (2) einer Ci-e -Alkylgruppe, die mit 1 bis 5 Halogenen substituiert 
sein kann, (3) einer Ci-s-AIkoxygruppe, die mit 1 tMS 5 Halogenen substituiert sein kann, (4) einer 
Ci-6-Alkylthiogruppe. die mit 1 bis 5 Halogenen substituiert sein kann, (5) einer Ci-7-Acylaminogrup- 
pe, (6) einer Ci-3-Acyloxygruw5e und (7) einer Hydroxylgruppe besteht, oder benachbarte Kohlenstoff- 
atome an dem Ring A oder B zusammen mit einer Gruppe der Formel -(CH2)r. worin I eine ganze Zahl 

50 3 bis 5 bezeichnet einen 5- bis y-gliedrigen Ring bilden konnen. 

4. Verbindung wie in Anspruch 1 beansprucht, worin der Ring A und der Ring B unabhangig fQr einen 
Benzolring stehen. der mit 1-4 Substituenten substituiert sein kann, die aus der Gruppe ausgewShlt 
sind, wek:he aus (1) einem Halogen, (2) einer Ci-e -Alkylgruppe, die mit 1 bis 3 Halogenen substituiert 

55 sein kann, und (3) einer Ci -4-Alkoxygruppe. die mit 1 bis 3 Halogenen substituiert sein, besteht. 

5. Verbindung wie in Anspruch 1 beansprucht, worin R^ Wasserstoff, eine geradkettige oder verzweigte 
Ci-c-AIkylgruppe, eine C3-s-Cyck>aIkylgruppe oder eine Cs-s-Cycloalkyl-Ci-* -alkylgruppe ist. 
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6. Verblndung wie in Anspruch 1 beansprucht, worin X fOr O oder S steht 

7. Verbindung wie in Anspruch 1 beansprucht, worin Y fOr O Oder NH steht. 

8. Verbindung wie in Anspruch 1 beansprucht worin fOr (1) eine geradkettige oder verzweigte Ci-s- 
Alkylgruppe, (2) eine Cs-s-Cycloallcylgruppe. (3) eine Cs-s-Cycloalkyl-Ci-^-allcylgruppe. (4) eine 
Cc-io-Arylgruppe oder (5) eine Cr-is-Arallcylgruppe steht, von denen jede mit 1-4 Substituenten 
sutkstituiert sein kann, die aus der Gruppe ausgewShIt sind, welche aus (i) einem Halogen. C") ein^r 
Ci-s-Alkylgmppe, die mIt 1 bis 5 Halogenen substituiert sein Icann. (lii) einer Ci-c-Alkoxygruppe, die 
mit 1 bis 5 Halogenen substKuiert sein kann, (Iv) eIner Ci-s-AlkyHhIogruppe, die mit 1 bis 5 Halogenen 
substituiert sein kann, (v) einer Ci-7-Acyiaminogruppe, (vi) einer Ci -a -Acyloxy gruppe, (vii) einer 
Hydroxylgruppe und (viii) einer Aminogruppe, die mit einer oder zwei Ci -4-Aiky(gruppen substituiert 
sein kann. besteht. 

9. Verbindung wie in Anspruch 1 beansprucht worin fQr (1) eine Ci-8*Alkylgruppe. (2) eine C3-8- 
Cycloalkylgruppe, (3) eine Ce- 10-Arylgruppe oder (4) eine C7-u-Aralkylgmppe steht von denen Jede 

mit 1-4 Substituenten substituiert sein kann, die aus der Gruppe ausgewShIt sind, welche aus (i) einem 
Halogen, (li) einer Ci-e-AIkylgruppe, die mit 1 bis 5 Halogenen substituiert sein kann. (iii) einer 
Alkoxygruppe, die mit 1 bis 5 Halogenen substituiert sein kann. (iv) einer Ci-c-Alkyithlogruppe. die mit 
1 bis 5 Halogenen substituiert sein kann, (v) einer Ci-7-Acyiaminogruppe, (vi) einer Ci -3 -Acyloxy grup- 
pe und (vii) einer Hydroxylgruppe besteht 

10. Verbindung wie in Anspruch 1 t>eansprucht worin R^ fQr (1) eine Ci-6-Alkylgruppe, (2) eine C3-8- 
Cycloalkylgruppe, (3) eine Phenylgruppe oder (4) eine Phenyl-Ci-4-alkylgruppe steht von denen jede 
mit 1-3 Substituenten substituiert sein kann, die aus der Gruppe ausgewahit sind, welche aus (!) einem 
Halogen, (il) einer Ci-^-AIkylgruppe. (ill) einer Ci -Alkoxygruppe. (iv) einer Ci-3-Acyloxygruppe und 
(v) einer Aminogruppe, die mit einer oder zwei Ci-4-Alkylgruppen substituiert sein kann, besteht. 

11. Verbindung wie in Anspruch 1 beansprucht worin R^ fQr (1) eine Ci-c-Alkylgruppe. (2) eine C3-8- 
Cycloalkylgruppe. (3) eine Phenylgruppe, die mit 1-3 Substituenten substituiert sein kann. die aus der 
Gruppe ausgewahit sind, welche aus (i) einem Halogen, Oi) einer -4-Alkylgruppe. (iii) einer Ci--4- 
Alkoxygruppe, (iv) einer Ci -3-Acyloxygruppe und (v) einer Aminogruppe, die mit einer oder zwei C1-4- 
Alkylgruppen substituiert sein kann, besteht, oder (4) eine Phenyl-Ci -i-alkylgruppe steht. 

12. Verbindung wie in Anspruch 1 beansprucht worin fQr O steht oder 



fUr -CH2- steht der Ring A und der Ring B unabhSngig fOr einen Benzolring stehen. der mit 1 bis 2 
Substituenten substituiert sein kann, die aus der Gruppe ausgewShIt sind, welche aus (1) einem 
Halogen. (2) einer Ci -5-Alkylgruppe und (3) einer Ci -4-Alkoxygruppe besteht und R^ fOr ein Wasser- 
stoffatom Oder eine Ci-4-AIkylgnjppe steht. 

13. Verbindung wie in Anspruch 1 beanspmcht, die N-(6-Chlor-4*phenylisocumarin-3-yl)-N'-(2,4-difluorphe- 
nyl)hamstoff ist 

14. Verbindung wie In Anspruch 1 beansprucht, die N-[4-(4-Ruorphenyl)-6-methylisocumarin-3-ylhN'-(2,4- 
difluorphenyl)hamstoff ist. 

15. Verbindung wie in Anspruch 1 beansprucht, die N-(6-Chlor-4-phenylisocumarin-3-yl)-N'-(4-acetoxy-3,5- 
dimethylphenyl)harnstoff ist 

16. Verbindung wie in Anspruch 1 beansprucht die N-[4-(2-methoxyphenyl)isocumarin-3-ylhN'-(4-acetoxy- 
3,5-dlmethylphenyl)hamstoff ist. 

17. Verbindung wie in Anspruch 1 beansprucht, die N-[4-(2-methoxyphenyl)isocumarin^3-ylhN*-(2,4-diflu- 
orphenyl)hamstoff isL 
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ia Verbindung wie in Anspruch 1 beansprucht. die N-[4-(2-methoxyphenyl)isocumarin-3-yl}-N'-cydohexyl- 
harnstoff ist 

19. Verbindung wie in Anspruch 1 beansprucht, die rf<4-Acetoxy3,5-diine1hylphenyl)-N'-[4-(2-methoxyphe- 
nyl)-1H-2-benzo4hiopyran-3-yl]harnstoff ist. 

20. Verbindung wie in Anspmch 1 beansprucht die N-[4-Hydroxy-3,5-dim©thylphenyi)-N'-(4-phenyl-1H-2- 
benzothiopyran-3-yl]ham stoff isl 

21. Acyl-CoA:Cholesterintransferasehemmer, der eine wirlcsame Menge einer Vert)indung der allgemeinen 
Formel 




worin die Symbole von derselben Bedeutung wie in Anspruch 1 definiert sind, oder ein pharmazeutisch 
annehmbares Salz dersellsen umfaBt 

22. Verfahren zum Herstellen einer Verbindung der allgemeinen Formel 




worin V fUr NH oder O steht, und die anderen Symlx)le von derselben Bedeutung wie in Anspruch 1 
definiert sind, oder ihres Seizes, welches das Umsetzen einer Verbindung der allgemeinen Fomnel 




worin die Symbole von derselben Bedeutung wie in Anspruch 1 definiert sind, oder eines Salzes 
derselben mit einer Verbindung der allgemeinen Formel 

worin Y* von derselben Bedeutung wie vorstehend definiert ist und von derselben Bedeutung wie in 
Anspruch 1 definiert. oder einem Salz derselt)en umfafit. 
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23. Verfahren zum HersteHen einer Verbindung der allgemeinen Fonrnel 

X 

' raco-Y-R^ 



to 




worin die Symbole von derselben Bedeutung wie in Anspruch 1 definiert sind, Oder etnes Satzes 
derselban, welches das Umsetzen einer Verbindung der allgemeinen Formel 



75 



20 



25 



30 



35 



40 




worfn die Symbole von derselben Bedeutung wie In Anspruch 1 definiert sind. Oder eines Seizes 
derselben mit einer Verbindung der allgemeinen Formel 

R2-Y-CO2H 

worin die Symbole von derselben Bedeutung wie in Anspruch 1 definiert sind, Oder einem Salz 
derselben oder einem reaktionsfShlgen Derlvat derselben umfafit. 

24. Verbindung der Formel 




worin ein Ring A und ein Ring B unabhSngig fOr einen gegebenenfalls substituierten Benzolring stehen, 
29 fUr 0 Oder S steht Oder 



50 



fUr -CH2- steht, X fOr 0, S Oder NR^ steht, worin R^ fOr ein Wasserstoffatom oder eine Alkylgruppe 
steht, und R^ fQr Ha oder s=CbO steht, Oder ein Salz derselben. 



55 
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2& Verfahren zum Herstellen einer Verbindung der allg&meinen Formel 




NH2 



worin die Symbole von derselben Bedeutung wie in Anspmch 24 definiert sind, Oder eines Salzes 
derselben. welches das Hydrolysieren einer Verbindung der allgemeinen Fonmel 



worin die Symbole von derselben Bedeutung wie in Anspnjch 24 definiert sind, Oder eines Salzes 
derselben umfafit. 

26. Verwendung einer in Anspruch 1 beanspruchten Verbindung als alctiver Bestandteil bei der Herstellung 
eines Acyl-CoA:Cholesterintransferasehemmers. 

27. Verwendung einer in Anspruch 24 beanspruchten Verbindung als AusgangsnDaterial bei der Herstellung 
von in Anspmch 1 beanspruchten Verblndungen. 

PatentansprUche fUr folgenden Vertragsstaat : ES 

1. Verfahren zum Herstellen einer Verbindung der allgemeinen Formel 



worin ein Ring A und ein Ring B unabhSngig fOr einen gegebenenfalls substituierten Benzolring stehen, 
Z° fUr 0 Oder S steht Oder 



fOr -CH2- steht, X fOr 0, S oder NR^ steht, worin R^ fUr ein Wasserstoffatom Oder eine Alkylgruppe 
steht Y steht fUr NH, O o6er (CH2)n. worin n 0 bis 2 bezeichnet. und R^ steht fUr eine gegebenenfalls 
suk>stituierte Kohlenwasserstoffgruppe. oder eines Salzes derselben. welches 




NCO 




NHCO-y-R* 
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a) das Umsetzen einer Verfoindung der allgemeinen Formel 



10 




15 



worin die Symbole von derselben Bedeutung wie vorstehend definiert stnd. Oder eines Salzes 
derselben mit einer Verbindung der allgemeinen Formel 

R2-Y-CQ2H 



20 



worin die Symbole von derselben Bedeutung wie vorstehend definiert sind, Oder einem Salz 
derselben oder einem reaktionsfMhigen Derivat derselben oder 
b) zum Herstellen einer Verbindung der allgemeinen Fonmel 



30 




raco-r -R* 



worin Y* fQr NH oder 0 steht. und die anderen Symbole von derselben Bedeutung wie vorsteiiend 
definiert sind, oder ihres Saizes das Umsetzen einer Verbindung der allgemeinen Formel 



35 




45 worin die Symbole von derselben Bedeutung wie vorstehend definiert sind. oder eines Salzes 

derselben mit einer VertHndung der allgemeinen Formel 

R2-Y*-H 

50 worin Y* dieselbe Bedeutung wie vorstehend definiert besltzt und von derselben Bedeutung wie 

vorstehend definiert ist. oder einem Salz derselben umfafiL 
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2. Verfahren wie in Anspruch 1 beansprucht zum Herstellen einer Verbindung der allgemeinen Formel 



z 



6 



10 




NHCO-Y-R* 



worin ein Ring A und ein Ring B unabhingig fOr einen gegebenenfalls subsiituierten Benzotring stehen. 
Z fQr O Oder S steht X fUr 0. S Oder NR^ steht. worin R^ fUr ein Wasserstoffatom Oder eine 
76 Alkylgruppe sleht Y steht fOr NH, O Oder (CH2)n, worin n 0 bis 2 bezelchnet, und R^ steht fOr eine 
gegebenenfalls substituierte Kohlenwasserstoffgruppe. Oder eines Salzes derselben. 

3. Verfahren wie In Anspruch 1 beanspmcht, wobei der Ring A und der Ring 8 unabhSngig fUr einen 
Benzolring stehen, der mit 1-4 Substituenten substrtuiert sein Icann, die aus der Gruppe ausgewShIt 

20 sind, welche aus (1) einem Halogen. (2) einer Ci-g -Alkylgruppe, die mit 1 bis 5 Halogenen substituiert 
setn kann, (3) einer Ci-e-Alkoxygruppe. die mit 1 bis 5 Halogenen substituiert sein kann. (4) einer 
Ci-6-Alkylthiogruppe, die mit 1 bis 5 Halogenen substituiert sein kann, (5) einer Ci-7-Acylaminogrup- 
pe. (6) einer Ci -s-Acyloxygruppe und (7) einer Hydroxylgnjppe besteht, Oder benachbarte Kohlenstoff- 
atome an dem Ring A oder B zusamman mit einer Gruppe der Formel -(CH2)r. worin 1 eine ganze Zahl 

25 3 bis 5 bezeichnet einen 5- bis 7-g!iedrigen Ring bilden k5nnen. 

4. Verfahren wie in Anspaich 1 beansprucht, wobei der Ring A und der Ring B unabhSngig fQr einen 
Benzolring stehen. der mit 1-4 Substituenten substituiert sein kann, die aus der Gruppe ausgewShit 
sind. wek:he aus (1) einem Hak)gen, (2) einer Ci-c-Alkylgnippe. die mit 1 bis 3 Halogenen substrtuiert 

30 sein kann. und (3) einer Ci -4-Alkoxygruppe. die mit 1 bis 3 Halogenen substituiert sein. I)esteht. 

5. Verfahren wie in Anspruch 1 beansprucht. wobei R^ Wasserstoff, eine geradkettige oder verzwetgte 
Ci-s-Alkylgruppe. eine C8-s-Cyck>alkylgruppe oder eine Cs^c-Cycloalkyl-Cw-alkyigruppe ist. 

35 6. Verfahren wie In Anspruch 1 beansprucht. wobei X fUr 0 oder S steht 

7. Verfahren wie in Anspruch 1 beansprucht, wobei Y fUr 0 oder NH steht. 

& Verfahren wie in Anspruch 1 beansprucht wobei R^ fOr (1) eine geradkettige oder verzweigte Ci-b- 
40 Alkylgmppe. (2) eine Cs-s-Cycloalkylgruppe. (3) eine Cs -a -Cycloalkyl-Ci-* -alkylgruppe, (4) eine 
Ce-io-Arylgruppe oder (5) eine C7-iG-Aralkylgruppe steht, von denen jede mit 1-4 Substituenten 
substituiert sein kann. die aus der Grupp>e ausgewahtt sind, welche aus (i) einem Halogen, (11) einer 
Ci-c -Alkylgruppe, die mit 1 bis 5 Halogenen substituiert sein kann, Oii) oiner Ci -e -Alkoxygruppe. die 
mit 1 bis 5 Halogenen substituiert sein kann, fiv) einer Ci-c-Alkytthlogruppe. die mit 1 bis 5 Halogenen 
45 substituiert sein kann, (v) einer Ci -7-Acylaminogruppe. (vi) einer Ci -s-Acyksxygruppe. (viQ einer 
Hydroxylgruppe und (viii) einer Aminogruppe, die mit einer oder zwei Ci -4-Alkylgnjppen substituiert 
sein kann, besteht 

9. Verfahren wie in Anspruch 1 beansprucht. wobei R^ fUr (1) eine d-s -Alkylgruppe, (2) eine Ca-s- 
50 Cycloalkylgruppe, (3) eine Cg- io-Arylgruppe oder (4) eine C7-i6-Aralkylgruppe steht von denen jede 

mit 1-4 Substituenten substituiert sein kann. die aus der Gruppe ausgewahtt sind. welche aus (i) einem 
Halogen, (ii) einer Ci-c -Alkylgruppe. die mit 1 bis 5 Hatogenen substituiert sein kann, (m) einer Ci-c- 
Alkoxygmppe, die mit 1 bis 5 Halogenen substituiert sein kann, frv) einer Ci-c-AIkylthiogruppe. die mit 
1 bis 5 Halogenen substituiert sein kann, (v) einer Ci-7-Acylaminognippe, (vi) einer Ci -s-Acyloxygrup- 
55 pe und (vii) einer Hydroxylgruppe besteht 

10. Verfahren wie in Anspnich 1 beansprucht. wobei R^ fOr (1) eine Ci-s -Alkylgruppe. (2) eine C^-s- 
Cycloalkylgruppe. (3) eine Phenylgruppe oder (4) eine Phenyl-Ci-* -alkylgmppe steht von denen jede 
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mK 1*3 Substituenten substituleit sein kann, die aus der Gruppe ausgewShtt sind. welche aus (i) einem 
Halogen, (il) einer Ci-«-Alkylgruppe, (iii) einer Ci -4-Alkoxygruppe. (Iv) einer Ci -3-Acyloxygruppd und 
(v) einer Aminognjppe, die mit einer Oder zwei Ci -4-Alkylgruppen substituiert sein kann, besteht 

11. Verfahren wie In Anspajch 1 beansprucht. wobei fOr (1) eine Ci-s-Alkylgruppe, (2) eine C3-8- 
Cycloalkylgruppe, (3) eine Phenylgruppe, die mit 1-3 Substituenten substituiert sein kann, die aus der 
Gruppe ausgewahit sind, welche aus (i) einem Halogen, 00 einer Ci-4-Alkylgruppe. (iii) einer C1-4- 
Alkoxygruppe, pv) einer Ci -3-Acyloxygruppe und (v) einer Aminogruppe. die mit einer oder zwel C1-4- 
Alkylgruppen substituiert sein kann, besteht, Oder (4) eine Phenyl-Ci-4-alkylgruppe steht. 

12. Verfahren wie in Anspruch 1 beansprucht, wobei TP fUr 0 steht Oder 



fUr -CH2- steht der Ring A und der Ring B unabhSngig fOr etnen Benzolring stehen, der mit 1 bis 2 
Substituenten substituiert sein kann, die aus der Gruppe ausgewShlt sind, welche aus (1) einem 
Halogen. (2) einer Ci-s-Alkylgruppe und (3) einer Ci-4-Alkoxygruppe besteht, und R^ fUr ein Wasser- 
stoftetom Oder eine Ci -4-Alkytgnjppe steht. 

ia Verfahren wie in Anspruch 1 beansprucht, wobei die hergestellte Verbindung N-(6-Chlor-4-phenylisocu- 
marin-3-yl)-N'-(2.4-difluorphenyl)harn$toff ist. 

14. Verfahren wie in Anspruch 1 beansprucht, wobei die hergestellte Verbindung N-[4-(4-Fluorphenyl)-6- 
methylisocumarin-3-yl]-N*-(2,4-difluorphenyl)harnstoff ist 

15. Verfahren wie in Anspruch 1 t^eansprucht wobei die hergestellte Verbindung N-(6-Chlor-4-phenylisocu- 
marin-3-yl)-N*-(4-acetoxy-3.5-dimethylphenyl)hamstoff ist. 

16. Verfahren wie in Anspruch 1 beansprucht wobei die hergestellte Verbindung N^4-<2-methoxyphenyl)- 
isocumarin-3-yl]-N'-(4-acetoxy-3,5-dimethylphenyl)hamstoff ist. 

17. Verfahren wie in Anspruch 1 beansprucht wobei die hergestellte Verbindung N-[4-(2-methoxyphenyl)- 
isocumarln-3-yl]-N'-(2,4-difluorphenyl)harnstoff Ist. 

ia Verfahren wie in Anspruch 1 beansprucht wobei die hergestellte Verbindung N-[4-(2-metho)cyphenyl)- 
isocumarin-3-yl]-N'-cyck>hexylhamstoff ist 

19. Verfahren wie In Anspruch 1 beanspnjcht wobei die hergestellte Verbindung N-(4-Acetoxy-3,5-dime- 
thylphenyl)-N44-(2-methoxyphenyl)-1 H-2-benzothiopyran-3-yl]hamstoff ist. 

20. Verfahren wie in Anspmch 1 beansprucht wobei die hergestellte Verbindung N-[4-Hydroxy-3,5- 
dlmethylphenyl)-N'-(4-phenyl-1 H-2-benzothiopyran-3-yl]harnstoff Ist. 

21. Verfahren zum Herstellen eines Acyl-CoA:Cholesterintransferasehemmers. welches das Verwenden 
einer wirksamen Menge einer Verbindung der allgemeinen Formel 





KHCO-Y-R* 



¥vorin die Symbole von derselben Bedeutung wie in Anspruch 1 definlert sind. oder eInes pharmazeu- 
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tisch annehmbaren Satzes derselben umfafit 
22. Verfahren zum Herstellen einer Verbindung der Formel 




worin ein Ring A und ein Ring B unabhMngtg fUr einen geg^nenfalls substituierten Benzolring stehen, 
fOr 0 Oder S steht odor 




fUr -CH2- steW. X fOr O, S Oder NR^ steht. worin R^ fOr ein Wasserstoffatom Oder eine Alkylgruppe 
steht. und R^ fQr Ha Oder =C = 0 steht Oder eines Salzes derselben, wobei das Verfahren 

a) zum Herstellen einer Verbindung, worin R^ =C = 0 ist das Umsetzen einer Verbindung der 

allgemeinen Formel 




mit einem Azidierungsreagenz. gegebenenfaJIs gefblgt vom 

b) Hydrolysleren zum Herstellen von Verbindungen, worin RS Hz ist, umfeBt. 

23. Venwendung von in Anspruch 22 hergestellten Verbindungen als Ausgangsmaterial bei der Herstellung 
von in Anspruch 1 definlerten Verbindungen. 

Revendications 

Revendications pour les Etats contractants sufvants : AT, BE, CH, U, DE. DK, FR, GB, GR, IT, Ul, 
NU SE 

1. Compost de formule g^n^rale : 




dans laquelle le cycle A et le cycle B repr6sentent inddpendamment des cycles benzdniques 
^ventuellement substitu^s, ? repr6sente 0 ou S ou bien y -29 repr^sente -CH2-, X reprdsente 0. S 
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ou NR^ oD repr^sente un atome d'hydrog^ne ou un groupe alkyle, Y repr^sente NH, O ou (CH2)n oCi 
n vaut de 0 ^ 2. et R^ represents un groupe hydrocarbon^ §ventuellement substitui. ou sel d'un tel 
compost. 

6 2. Compost conforme k la revendicat'on 1. qui est un compost de fonnule g^ndrale 

z 



10 



76 




NHC0-Y-R2 



dans laquelle le cycle A et le cycle B repr^sentent ind^pendamment des cycles benz^niques 
^ventuellement substitu^s. Z repr^sente O ou S, X repr^sente O. S ou NR^ oO R^ repr§sente un atome 
d'hydrog^ne ou un groupe alkyle. Y repr^sente NH, O ou (CH2)ft ou n vaut de 0 It 2, et R^ repr^sente 
20 un groupe hydrocarbon^ ^ventuellement substltu^, ou sel d*un tel compost. 

3. Compost conforme k la revendication 1, dans lequel le cycle A et le cycle B repr§sentent Ind^pen- 
damment des cycles benzdnlques qui peuvent porter de 1 it 4 substituants cholsis dans I'ensemble 
constitud par : 

25 a) un atome d'halog&ne. 

b) un groupe alkyle en Ci -e, 6ventuellement substitu^ pari ^ 5 atomes d'halog^ne, 

c) un groupe alcoxy en Ci-e. ^ventuellennent substitu^ par ^ kS atomes d'halog^ne, 

d) un groupe alkylthio en Ci-8, 4ventuellement substitu^ par 1 ^ 5 atomes d'halog^ne. 

e) un groupe acylamino en C1-7. 
30 0 un groupe acyloxy en Ci -3, et 

g) un groupe hydroxy, 

ou bien des atomes de carbone voisins sur le cycle A ou B peuvent constituer un cycle comportant de 
5^7 chalhons, conjointement avec un groupe de formule '(CH2)t oD 1 repr^sente un nombre entler 
valant de 3 & 5. 

35 

4. Compost conforme h la revendlcatk>n 1. dans lequel le cycle A et le cycle B repr^sentent Ind^pen- 
damment des cycles benz^niques qui peuvent porter de 1 2i 4 substituants cholsis dans Tensemble 

constitud par : 

a) un atome d'halog^ne. 

40 b) un groupe alkyle en Ci >6, ^ventuellement substitu§ par 1 ^ 3 atomes d'halogdne, et 

c) un groupe alcoxy en C1-4, dventueliement substitud par 1 ^ 3 atomes d*halogdne. 

5. Compost conforme h la revendication 1 , dans lequel R^ repr^sente un atome d'hydrog^ne, un groupe 
alkyle en Ci-e lin^aire ou ramifi^, un groupe cycloalkyle en Ca-s ou un groupe (cycloalkyle en Cs-e)- 

45 alkyle en Ci-f. 



6. Compost confonne ^ la revendication 1 . dans lequel X repr^sente 0 ou S. 



7. Compost conforme k la revendication 1 . dans lequel Y repr^sente O ou NH. 

50 

8. Compost confomne h la revendication 1 , dans lequel R^ reprSsente 

a) un groupe alkyle en Ci lin^aire ou ramifi4, 

b) un groupe cycloalkyle en 

c) un groupe (cycloalkyle en Ca-8)-alkyle en C1-4, 
55 d) un groupe aryle en Ce- 10, ou 

e) un groupe aralkyle en C7-16, 
chacun de ces groupes pouvant porter de 1 1k 4 substituants choisis dans I'ensemble constitud par : 
i) un atome d'halog^ne, 
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ii) un groupe aikyle en Ci .s . ^ventuellement substitu^ pari ^ 5 atomes d'halog^ne. 

iii) un groupe aicoxy en Oi>6, ^ventueHement substitu^ par 1 ^ 5 atomes d'halog^ne. 
rv) un groupe alkylthio en Ci ^, ^ventuellement substitii6 par 1 ^ 5 atomes d'halog^ne, 
v) un groupe acylamino en C1-7, 

6 vi) un groupe acyloxy en C1-3, 

vii) un groupe hydroxy, et 

viii) un groupe amino, ^ventuellement sut)stitu^ par 1 ou 2 groupes alkyle en Ci -«. 

9. Compost conforme h la revendication 1. dans lequel repr^ente 
10 a) un groupe alkyle en Ci . 

b) un groupe cycloalkyle en C3-8, 

c) un groupe aryle en Cs-io. ou 

d) un groupe aralkyle en C7-16. 

chacun de ces groupes pouvant porter de 1 & 4 substituants choisis dans fensemble constltud par : 
76 1) un atome d'hak>gdne. 

il) un groupe alkyle en Ci-c, ^ventuellement substitu^ par 1 & 5 atomes d*halog^ne. 
Hi) un groupe aicoxy en Ci -c » dventuellement substitu^ par 1 ^ 5 atomes d'halog^ne. 

iv) un groupe alkyithlo en Ci-«. ^ventuetiement sutsstitu^ pari ^ 5 atomes d'halog^ne, 

v) un groupe acylamino en Ci -7 , 
20 vi) un groupe acyloxy en Ci -3, et 

vii) un groupe hydroxy. 

10. Compost confonnne k la revendk:atlon 1, dans lequel repr^sente 

a) un groupe alkyle en Ci-e. 
25 b) un groupe cycloalkyle en C3-8. 

c) un groupe ph^nyle, ou 

d) un groupe ph^nyl-alkyte en C1-4. 

chacun de ces groupes pouvant porter de 1 3 substituants choisis dans Tensemble constitud par : 
i) un atome d'hak>g&ne, 
30 ii) un groupe alkyle en Ci -4. 

iii) un groupe aicoxy en Ci -4» 
Iv) un groupe acyloxy en Ci -s, et 

v) un groupe amino. §ventuellement suk)stituS par 1 ou 2 groupes alkyle en Ci -4. 

3S 11. Compost conforme h la revendication 1, dans lequel R^ reprSsente 

a) un groupe alkyle en Ci -e. 

b) un groupe cycloalkyle en C5>8> 

c) un groupe ph^nyle, qui peut porter de 1 ^ 3 substituants choisis dans I'ensemble constitui par : 
i) un atome d'halog&ne, 

40 ii) un groupe alkyle en C1-4. 

iii) un groupe aicoxy en C1-4. 

iv) un groupe acyloxy en Ci -3 , et 

v) un groupe amino, ^ventuellement substitu^ par 1 ou 2 groupes aikyle en Ci -4* ou 

d) un groupe ph^nyl-alkyle en Ci -4. 

45 

12. Compost conforme h la revendication 1, dans taquelle 79 reprSsente O ou bien / =Z° repr^sente 
•CH2-, les cycles A et B repr§sentent ind^pendamment des cycles benz^ntques qui peuvent porter 1 
ou 2 substituants choisis dans I'ensembla constitud par 

a) un atome d'halog&ne. 
50 b) un groupe alkyle en Ci . et 

c) un groupe aicoxy en Ci -4, et 
W repr^sente un atome d*hydrogfene ou un groupe alkyle en Ci-4. 

13. Compost conforme ^ la revendication 1, qui est la N-(6-chloro-4-ph^nyl-isocoumarine-3-yl)-N*-(2,4- 
55 difiuoroph6nyl)ur§e. 

14. Compost conforme h la revendk:ation 1. qui est la N-[4-(4-fluoroph6nyl)-6-mdthyl-isocoumarine-3-ylh 
N'-(2.4Kllfluoroph6nyl)ur6e. 
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15. Compost confonme k la revendication 1, qui est ta N-(6-chloro-4-ph6nyt-isocoumarine-3-yl)-N*-(4- 
ao6toxy-3.5-clim^thyiph^nyl)ur^e. 

16. Compost conforme k la revendication 1. qui est la N-[4-(2-ni§ttioxyph6nyl)-lsocoumarine-3-yl]-N'-(4^ 
6 ac6toxy-3,5-dim^thylphdnyl)ur§e. 

17. Compost conforme k la revendication 1, qui est la N-[4-(2-m6thoxyph6nylHsocoumarine-3-ylhN*-(2,4- 
dlfluoroph§nyl)ur6e 

10 ia Compost confonne k la revendication 1, qui est la N-I4-(2-m^thoxyph^nyl)-lsocoumarlne-3-yll-N*- 
cyclohexylur^e. 

19. Compost conlorme k la revendication 1. qui est la N-(4-ac6toxy-3,5-dimdthylph6nyl)-N-[4-(2-m6thoxy- 
ph$nyl)-1 H'2-t)enzothiopyrane-3-yl)ur6e. 

15 

20. Compost conforme k la revendication 1, qui est la N-(4-hydro)cy-3,5-dlm§thylph^nyl)-N'-(4i3h§nyl-1H- 
2-benzothiopyrane-3-yl]ur^e. 

21. Inhibiteur de racyi-CoA:cholest§rol transferase, qui contient une quantity efficace d*un compost de 
20 formule gin^rate 



2» 



25 




30 

dans laquelle les symboles ont les memes significations que dans la revendication 1 , 
ou d'un sel pharmacologiquenDent acceptable d'un tel compost. 

35 22. Proc^d^ de preparation d'un compost de formule generate 



40 




45 

dans laquelle V repr^sente NH ou 0 et les autres symboles ont les m§mes significations que dans la 
revendication 1, 

ou d'un sel d'un tel composd. lequel proc^dd comporte le fait de faire r^agir un compost de formule 
50 gSnSrale 
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dans laquelle les symboles ont les memes significations que dans la revendication 1. 
ou un sel d*un tel compos§, avec un compost de fonmule g^n^rale 

dans laquelle Y* a la mime signification que ci-dessus et a la mime signification que dans la 
revendication 1. 

ou avec un sel d'un tel compost. 
23. Proc4d^ de preparation d*un compost de formule g^n^rale 




dans laquelle les symboles ont les mimes significations que dans la revendication 1, 

ou d'un sel d'un tel compost, lequel proc6di comporte le fait de faire rdagir un composi de formule 

g^n^rale 




dans laquelle les symboles ont les mimes significations que dans la revendication 1 , 
ou un sel d*un tel compost, avec un compost de formule g^n^rale 

R2-Y-CO2H 

dans laquelle les symboles ont les mimes significations que dans la revendication 1. 
ou avec un sel ou un d^riv^ r^actif d'un tel compost. 
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24. Compost de formule g^n^rale 



10 




dans laquelle le cycle A et le cycle B repr^sentent ind^pendamment des cycles benzdnlques 
^ventuellement substitu^s, 2P represents 0 ou S ou bien y =29 repr^sente -CH2-. X repr^sente O, S 
75 ou NR^ oO repr^sente un atome d'hydrogdne ou un groupe alkyle. et R^ repr^sente deux atomes 
d'hydrog^ne ou = C = 0, 
ou sel d'un tel compost. 



20 



25. Proc^d^ de preparation d*un compost de formule gendrale 



25 




30 dans laquelle les symboles ont les memos significations que dans la revendication 24, 

ou d'un sel d'un tel compost, lequel proo666 comporte I'hydrotyse d'un compost de formule g^n^rale 



40 




dans laquelle les symboles ont les m§mes significations que dans la revendication 24. 
ou d*un sel d*un tet compost. 

26. Emptoi d'un compost conforme I la revendication 1 , en tant que composant actif , pour la preparation 
d'un inhibiteur de Tacyl-CoAicholesterol transferase. 



27. Emploi d'un compose conforme h la revendication 24. en tant que produit de depart pour la 
50 preparation d*un compose conforme & la revendication 1. 
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Revendlcatlons pour I'Etat contractant sutvant : ES 

1. Proc^d^ de preparation d*un compost de fonmule g^n^rale : 




dans laquelte le cycle A et le cycle B repr^sentent ind^pendamment des cycles benz^niques 
^ventuellement substitu^, Z° repr§sente 0 ou S ou bien y =^7P repr§sente -CH2-. X repr^sente O, S 
ou NR'< 01^ Ri repr^sente un atoms d'hydrog§ne ou un groupe alkyle, Y repr^sente NH, 0 ou (CH2)n oO 
n vaut de 0 & 2, et repr^sente un groupe hydrocartX)n§ 6ventueliement substitu^, 
ou d*un sel d'un tel compost, lequel proc^d^ comports 
a) le fait ds faire r^agir un compost ds formule g§n§rale 




dans iaquelle les symboles ont les memos significations que ci-dessus, ou un sel d'un tel compost, 
avec un compost de formule gdndrale 

R2.Y-CQ2H 

dans laquells Iss symboles ont les mimes significations que cl-dessus, ou avec un sel ou un d^rlv^ 

r^actif d'un tel compost, ou bien, 

b) pour la preparation d'un compost de formule g^n^rale 




dans Iaquelle Y* repr§sente NH ou O et les autres symboles ont les m§mes significations que d- 
dessus. 

ou d'un sel d'un tel compost, le fait de faire riagir un compost de formule g^nerale 
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dans laquelle ies symboles ont les m§mes significations que ci-dessus, ou un sel d'un tel compost, 
avec un compost de formule g^n§rale 

dans laquelle Y* a la m§me signification que d-dessus et a la meme signification que ci-dessus, 
ou avec un sel d'un tel compost. 

Proc^d6. confonme ^ la revendication 1, de preparation d'un compost de formule g^n^rale 



z 




dans laquelle le cycle A et le cycle B repr^sentent ind^pendamment des cycles benz^niques 
^ventuellement substituds, Z repr^sente 0 ou S» X repr^sente O. S ou NR^ oO R^ repr§sente un atome 
d*hydrog§ne ou un groups alkyle. Y repr^sente NH, O ou (CH2)n oCi n vaut de 0 ^ 2, et R^ reprisente 
un groups hydrocarbon^ ^ventuellsmsnt substitu^, ou d'un sst d'un tel compost. 

Proo^d^ conforms \ la rsvendication 1. dans lequel le cycle A et le cycle B repr^sentent ind^pendam- 
ment des cycles benz^niques qui peuvent porter de 1 ^ 4 substituants choisis dans I'ensemble 
constitu^ par : 

a) un atome d'halogdne. 

b) un groupe alkyle en C^-g, ^ventuellement substitui par 1 ^ 5 atomes d'halog^ne, 

c) un groupe alcoxy en Ci-6, iventuellement substitud par 1 ^5 atomes d'halog^ne, 

d) un groupe alkyltfiio en Ci-e. ^ventuellement substitu^ par 1 ^ 5 atomes d'halog^ne, 

e) un groupe acylamino en Ci -7. 

f) un groupe acyloxy en Ci -a, et 

g) un groupe hydroxy. 

ou bien des atomes de cartx>ne voisins sur le cycle A ou B peuvent constituer un cycle comportant de 
5 17 chaTnons. conjointement avec un groupe de formule •(CH2)t ou t repr^sente un nombre entier 
valant de 3 ^ 5. 

Proc^dS conforme ^ la revendication 1 , dans lequel le cycle A et le cycle 6 repr^sentent ind^pendam- 
ment des cycles bsnz^niques qui peuvent porter de 1 ^ 4 substituants choisis dans I'ensemble 
constitu^ par : 

a) un atome d*halog§ne, 

b) un groupe alkyle en Ci dvsntuellement substitu^ par 1 it 3 atomes d'halog^ne, et 

c) un groupe alcoxy en C1-4, ^ventuellement substitu6 pari ^ 3 atomes d'halogfene. 

ProcSdd conforme \ la revendication 1 . dans lequel R^ repr^sente un atome d'hydrog^ne, un groupe 
alkyle en Ci-e lin^aire ou ramifid, un groupe cycloalkyle en Ca-s ou un groupe (cycloalkyle en Ca-c)- 



51 



EP 0 481 383 B1 



alkyle en C1-4. 

6. Proc^d^ confbrme h la revendication 1 , dans lequel X reprisente 0 ou S. 
5 7. Proc6dd confbrme h la revendication 1 , dans lequel Y repr^sente 0 ou NH. 

8i. Proc6d^ conforme h ta revendication 1 . dans lequel repi^sente 

a) un groupe alkyle en Ci -g lin^re ou ramif^. 

b) un groupe cycloalkyle en C3-8. 

10 c) un groupe (cyck>alkyle en Ca-8)-alkyle en C1-.4, 

d) un groupe aryle en Ge-io, ou 

e) un group© aralkyle en C7-16. 

chacun de ces groupes pouvant porter de 1 ^ 4 substituants choists dans I'ensemble constitu^ par : 

i) un atonrte d'halogdne, 

76 ii) un groupe alkyle en C1-6. ^ventuellement substitu6 par 1 St 5 atomes d*halog§ne. 

Hi) un groupe akx)xy en Ci , iventuellement sut>stttu^ par 1 ^ 5 atomes d'haiog^ne, 

)v) un groupe alkylthk) en Ci-c, ^ventuellement substitud par 1 ^ 5 atomes d'halog&ne, 

v) un groupe acylamino en C1-7. 

vl) un groupe acyloxy en C1-3, 
20 vii) un groupe hydroxy, et 

viil) un groupe amino, ^ventuellement substitu§ par 1 ou 2 groupes alkyle en Ci -4. 

9. Proc^dS conforme h la revendication 1 . dans lequel repr§sente 

a) un groupe alkyle en Ci -s, 
25 b) un groupe cycloalkyle en C3-8, 

c) un groupe aryle en Cs-10, ou 

d) un groupe aralkyle en C7-1S. 

ctiacun de ces groupes pouvant porter de 1 & 4 sut>stituants choisis dans I'ensemble constitu^ par : 
1) un atome d'halog^ne, 

30 ii) un groupe alkyle en Ci -e. 6ventuellement substitu6 par 1 & 5 atomes d'halog^ne. 

ill) un groupe alcoxy en Ci -s . ^ventuellement sut)stitu^ par 1 ^ 5 atomes d'halog^ne. 

iv) un groupe aflcytthb en Ci-«, dventuellement substitud par 1 ^ 5 atomes d'halog^ne, 

v) un groupe acylamino en Ci -7. 

vi) un groupe acyloxy en Ci-s, et 
9S vii) un groupe hydroxy. 

10. Proc^d^ conforme k la revendication 1, dans lequel R^ repr^sente 

a) un groupe alkyle en Ci-e. 

b) un groupe cycloalkyle en Cs-b, 
40 c) un groupe phdnyle, ou 

d) un groupe phdnyl-alkyle en Ci -i, 
chacun de ces groupes pouvant porter de 1 & 3 substituants choisis dans I'ensemble constltu^ par : 
I) un atome d'halog^ne, 

ii) un groupe alkyle en Ci~4, 
45 ill) un groupe alcoxy en Ci -4 , 

iv) un groupe acyloxy en Ci-a, et 

v) un groupe amino, ^ventuellement substitui par 1 ou 2 groupes alkyle en C1-4. 

11. Proc^dd conforme k la revendication 1. dans lequel R^ reprisente 
so a) un groupe alkyle en Ci -6 , 

b) un groupe cycloalkyle en Cs-s. 

c) un groupe ph^nyle, qui peut porter de 1 ^ 3 substituants choisis dans Tensemble constitu^ par : 

i) un atome d'hatog^ne. 

ii) un groupe alkyle en Ci -4« 
55 iii) un groupe alcoxy en Ci -4 . 

iv) un groupe acyloxy en Ci-*3, et 

v) un groupe amino, dventuellement substitud par 1 ou 2 groupes alkyle en C1-4, ou 

d) un groupe phdnylalkyle en C1-4. 

52 



EP 0 481 SaS B1 



12. Proc^d^ conforme ^ la revendication 1, dans laquelle 7? repr^sente 0 ou bien ✓ =2? represents 
-OH2-, les cycles A et B repi^sentent ind^pendamment des cycles benz^niques qui peuvent porter 1 
ou 2 substituants choisis dans I'ensemble constitu^ par 

a) un atome d'halogdne, 

b) un groupe alkyle en Ci -e> et 

c) un groupe alcoxy en Ci -4, et 

represents un atome d'hydrog^ne ou un groupe alkyle en Ci-i. 

13. Precede conforme ^ la revendication 1, dans lequel le compose prepare est la N-(6-chloro-4-phenyt- 
isocoumarlne-3-yl)-N'-(2,4-difluorophenyl)uree. 

14. Procede conforme ^ la revendication 1, dans lequel le compose prepare est la N-[4^(4-fluorophenyl)-6- 
methyl-isocoumarine-3-yl>N'-(2,4-difluorophenyl)uree. 

15. Procede conforme ^ la revendication 1, dans lequel ie compose prepare est la N-(6-chloro-4-phenyl- 
isocoumarlne-3-yl)-N*-(4-aoetoxy-3,5-dlmethyt-phenyl)ur§e. 

16. Precede confonme & la revendication 1, dans lequel ie compose prepare est la N-{4-(2Hnnethoxyphenyl)- 
lsocoumarine-3-yl]-N*-(4-acetoxy-3,5*dimethyl-phenyl)uree. 

17. Procede conforme ^ la revendication 1, dans lequel le compose prepare est la N-[4-(2-nnethoxyphenyl)- 
isocoumarine-3-yll-N'-(2,4-difluorophenyl)uree. 

18. Procede confonme k la revendication 1, dans lequel le compose prepare est la N-[4-(2-methoxyphenyl)- 
isocoumarlne-3-yl]-N'-cyclohexyluree. 

19. Procede conforme ^ la revendication 1 dans iequel le compose prepare est la N-(4-acetoxy-3.5- 
dimethylphenyl)-N'-[4-(2-methoxyphenyl)-1H-2-benzothiopyrane-3-yl)uree. 

20. Precede conforme \ la revendication 1, dans lequel le compose prepare est la N-(4-hydroxy-3.5- 
dimethylphenyl)-N'-(4-phenyl-1 H-2-benzothiopyrane-3-yl]uree. 

21. Precede de preparation d*un inhiblteur de racyl-CoA:cholesterol transferase, qui comporte le fait 
d*employer une quantfte efficace d*un compose de fonnule generate 




dans laquelle les symboles ont les memes significations que dans la revendication 1, 
ou d'un sel pharmacologtquement acceptable d'un tel compose. 
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22. Proc^d^ de preparation d'un compost de formule g^n^rate 




dans laquelle le cycle A et le cycle B repr^sentent indSpendamment des cycles benz^niques 
^ventueilement substitu^s. Z° repr^sente 0 ou S ou bien / =Z° repr^sente •CH2-. X repr^sente O, S 
ou NR^ oO represents un atome d'hydrogdne ou un groupe alkyle, et R^ repr§sente deux atomes 
d*hydrog§ne ou = C = O. 

ou sal d'un tel compost, lequel proc^d^ comporte. 

a) pour la preparation d*un compose dans lequel represents bCbQ. la reaction d*un compose 
de formule generate 




avec un reactif d'azidation. reaction eventudllement suivie 

b) d'une hydrolyse, pour la preparation d*un compose oO R^ reprdsentedeux atomes d*hydrogene. 

23. Emplol d*un compose prepare confformemsnt & la revendication 22, en tant que produit de depart pour 
la preparation de composes deflnis dans la revendication 1. 
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